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(57) [Abstract] 

[Problem] As coolant, when it uses thing? such as hydrofluo 
rocarbon type , hydrocarbon type , ether , carbon dioxide type 
or ammonia type, itpossesses lubrication performance which is 
superior, it offers refrigerator oil composition which 
candecrease wear of lubricated part amount which uses especially 
aluminum 

[Means of Solution] In base oil which consists of mineral oil an 
d/or synthetic oil, below-mentioned General Formula (1) 

Rl-OCH2CH(OH)CH2 0H ***(I) 

Glyceryl ether compound which is displayed with (In Formula, 
Rl shows carbon number 10 to 22 alkyl group. ), 0.01 to 10 
wt% it is a refrigerator oil compositionwhich is corrbined with 
composition total amount reference. 



T 15— ASS ( I ) 

R1-0CH 2 CH (OH) CH 2 OH • ■ • (I 
) 
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[Claim(s)] 

[Qaim 1 ] In base oil which consists of mineral oil and/or synth 
etic oil, below-mentioned General Formula (I) 

Rl-OCH2CH(OH)CH2 0H ***(I) 

Glyceryl ether compound which is displayed with (In Formula, 
Rl shows carbon number 10 to 22 alkyl group. ),with 
corrposition total amount reference 0.01 to 10 wt% 
therefrigerator oil corrposition which designates that it 
combines as feature. 

[Qaim2] Refrigerator oil composition which is stated in Qai 
m 1 where base oil is oxygen containingsynthetic oil. 
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[Qaim3] Refrigerator oil conposition which is stated in Qai 
m2 vviiich is a at least one kind where theoxygen containing 
synthetic oil is chosen from poly vinyl ether , polyol ester and 
polyalkylene glycol. 

[Claim 4] Below-mentioned General Fomxila (XVI) 
[Chemical Formila 1] 



Are displayed with (In Formula, R42 has ether bond in carbon n 
unto 1 to 3 intramolecular or hydrocarbon group whichit does 
not possess is shown. ) constituting unit( A) and below- 
mentioned General Formila (XVlI)which 

[Chemical Formila 2] 



Poly vinyl ether copolymer which possesses constituting unit ( 
B) which is displayed with (In Formila, R43 has ether bond in 
carbon number 3 to 20 intramolecular or hydrocarbon group 
whichit does not possess is shown. ) (however, R42 of 
constituting unit (A) and R43 of constituting unit (B) are notthe 
same. ) In base oil which is included, below-mentioned General 
Formula (I) 

Rl -OCH2 CH(OH) CH2 0H * * *(I) 

Gyceryi ether compound which is displayed with (In Formula, 
Rl shows carbon number 10 to 22 alkyl group. ), with 
composition total amount reference 0.01 to 10 wt% 
therefrigerator oil composition which designates that it 
combines as feature. 

[Claim 5] In constituting unit (A), R42 is ethyl group, refrigera 
tor oil conposition which is stated in theGaim4 where R43 is 
isobutyl group in constituting unit (B). 



[Description of the Invention] 



• - • (XVII) 
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[0001] 

[Technological Field of Invention] This invention regards refrig 
erator oil conposition , furthermore as for details, as coolant, 
tilings such as hydrofluorocarbon type , fluorocarbon type , 
hydrocarbon type , ether , carbon dioxide type or ammonia 
type. When those of hydrofluorocarbon type which can 
become substitution of those of thechlorofluorocarbon type of 
coolant which becomes problem with preferably environmental 
contamination are used, itpossesses lubrication performance 
which is superior, it regards refrigerator oil conposition which 
candecrease wear of lubricated part amount which uses especially 
aluminum 

[0002] 

[Prior Ai1] Generally, compressing type refrigerator at least co 
npressor , condenser , blistering mechanism (Such as 
expansion valve ), evaporator , or furthermoreis formed from 
dryer, nixed solution of refrigerant and lubricating oil thisthe 
inside of system which is closed airtight has become structure 
whichcirculates. Until recently, chlorodi 11 uoromethane (Below , 
it names R22. ) and mixture (Below , it names R502. ) of 
weight ratio 48.8:5 1.2 of thechlorodifluoromethane and chloro 
pentafluoroethane various mineral oil and synthetic oil which 
fill up theaforementioned required property to be many using, 
in addition as lubricating oil, wereused as refrigerant of 
compressing type refrigerator and especially air conditioning 
vessel. But, as for R22 and R502, destroys ozone layer which 
existsin stratosphere such as from fact that it is a possibility 
ofbringing environmental contamination, regulation is 
becoming harsh in global. Because of that, 1,1,1,2- 
tetrafluoroethane ; difluoromethane ; pentafluoroethane; 
hydrofluorocarbon which isrepresented in 1,1,1 - 
trifluoroethane (Below , it names R134a,R32,R125,R143a 
respectively. ) is observed as new refrigerant, issubstituting to 
that. This hydrofluorocarbon , as for especially Rl 34a,R32, 
R125,R143a there is not a possibility ofdestroying ozone layer, 
they are desirable ones as refrigerant for the compressing type 
refrigerator. But, When aforementioned hydrofluorocarbon is 
used with alone, problem to be, In for example "energy* 
resource " Vol. 16 , No.5 , 4th 74 page , As substitution of (1) 
R22R134a when it is adapted to theair conditioner, operating 
pressure is low, capacity approximately 40 % , as forefficiency 
approximately 5 % decreases in comparison with R22,as for (2) 
R32 as for efficiency is good in comparison with theR22, but 
operating pressure is high, it is a minute burning characteristic, 
the (3) R125 is incombustibility, but critical pressure efficiency 
is reported suchas becomes low low. In addition, R143a is a 
problem of combustible in same way as theR32. 

[0003] As refrigerant for compressing type refrigerator, it is des 
irable to be able to use for themodiflcation none of freezer of 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800430-5727) 



P.4 



JP 99315295A Machine Translation 

2. R 5 0 2m&ZilW?Z>tzfo\-l*. l&m&ffifr*. 
pT$ttT*ib6R 3 2, R143aJftfflL, Jtlifti: 
LT^$tt££fctr6fc#K R 1 2 5. R134ajffl 
m\z : l &£'tZ>Zktfn$L^ 0 The International Symp 
osium on R22 & R502 Alternative Refrigerants, 
1994. 166 R3 2/R 1 3 4 a;I£$$30ii£. 

R3 20)<k£Sitf5 6mS%ia±TMipI^HT^^C<b 

^JStt^)a/> x R125^R134aft if<7>^FJSS 



[0 0 0 4] 7%m*. ^;*vX-rArtlz33l^X« 



[000 5] R32, R143a, R125SlfR13 
4 a 7°C, -4 7. 4°C, - 

4 8. 5°C&tf-2 6. 3°CT?fey , /W KP7iltP 
^-7fC>;^^^^Sf-R 1 3 4a £ftffl-*-5*£KI*. 

;l^)*a^te^"CI*, *-0^£Ml*2 0-8 011%, 
&\Z4 0-7 0^1%T*fc& C Ll><> ^Mrt* 

2oafi%*a-eii=F«tt*tfc1i-Sfc«)^. 2 bCR 

13 4a ft £<D*jSa>*# < *ft4»»« 

U ±IB31Sfr&tf*L< ftl^ £fc. R 1 2 5<D^% 

ftl*. 

[000 6] C*l&0)j£frb, C*l£ftf)R2 2 »Jt(= 
WTSftgtLTIi, R3 2 t R 1 2 5 t R 1 3 4 a <h 
<7)l!tt2 3:2 5: 5 2 QMS fa CfeiT, R4 O 7 C 
i:^*r*o ) . mMJt2 5 : 1 5 : 6 0<D;I£%. R3 
2 <t R 1 2 5 <b0MMJ±5 0 : 5 OCDilA* R 

4 10Ai|t§ o ), R3 2tR 1 2 5<ttf)SMtt4 

5 : 5 5<&«£» (JfilT, R4 1 OB^^tS, ) /><» 
£L<, -15, R5 0 2)frKI=»*5fWi:LTtt. R 
125iR143aiR134a i:OSMJt4 4 : 5 2 
: 4<D;I£1fc («T* R404At^4o ) ^R1 2 
5tR1 4 3 ai:(DMMlt5 0 : 5 0(D;I£!$) (HIT. 
R5 0 7 irftf** ) A<»*Ll\, 

[0 0 0 7] C<7)/W KP 7;u3j-p*-tf>S»«te, 



present state, but really it is gooddue to above-mentioned 
problem , to use refrigerant which mixes theaforementioned 
hydrofluorocarboii In order to substitute R22,R502 refrigerant 
of namely, nowadays, from aspect ofefficiency, R32,R143a 
wliich is a con±)ustible is used, because incombustibility canbe 
given as refrigerant entirety, it is desirable to nix R125,R134a 
to former. Incase of R32/Rl34a mixture, content of R32 with 
56 weigjit % or more being acombustible is shown in The 
international symposium onR22 & R502 Alternative 
Refrigerants, 1994, 166 page . normal is not possible 
unconditionally with refrigerant conpositi on . You can say 
that from aspect of incombustibility, refrigerant which 
theR125 and R134a or other incombustibility 
hydrofluorocarbon45 weight % or more is included is desirable. 

[0004] On one hand, as for refrigerant, because it is used under 
variouscondition in inside refrigeration system, conpositi on of 
hydrofluorocarbon which is mixed, asfor differing largely in 
various parts inside refrigeration system is notdesirable. Inside 
refrigeration system, as for refrigerant in order to take state of 
theboth of gas , liquid, when boiling point of hydrofluorocarbon 
which is nixed differslargely, as for composition of nixed 
coolant, there is a possibility which the largely differs with 
above-mentioned reason in various partsinside refrigeration 
system 

[0005] Boiling point of R32,R143a, R125 and R134a is respecti 
ve - 5 1 .7 °C , - 47.4 °C , - 48.5 °C and - 26.3 °C, when 
theR134a is used for hydrofluorocarbon nixed coolant system, 
note is necessary in this point. Therefore, regarding R125 use 
nixed coolant, as for content it isdesirable to be a 20 to 80 wt% 
and a especially 40 to 70 wt%. content under 20 wt% because 
incombustibility can be given, furthermoreit needs coolant 
where R134a or other boiling point differs largely for large 
amount, isnot desirable from above-mentioned reasoa In 
addition, when content of R125 exceeds 80 wt%, 
becauseefficiency decreases, it is not desirable. 

[0006] From these points, For former R22 coolant as substituti 
on, blend of weight ratio 23:25:52 of R32 and R125 and R134a 
(Below , it names R407C. ),the blend ,R32 of wei^it ratio 
25: 15:60 and blend of weight ratio 50:50 of R125 (Below ,it 
names R410A ),theblend (Below , it names R410B. )of 
weight ratio 45:55 of R32 and R125 is desirable, of theR125 and 
ofR143a and of R134a blend of weight ratio 44: 52:4 (Below , 
it names R404A )andthe blend (Below , it names R507. )of 
weight ratio 50:50 of R125 and R143a is desirable onone hand, 
as substitution for R502 coolant. 



[0007] This hydrofluorocarbon type coolant conventional coo 
lant differs property, polyalkylene glycol , polyol ester , poly 
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vinyl ether or other group oil which possesses the for example 
specific structure that as refrigeration oil which is jointly used, 
isexarrrined and is used. But, as for hydrofluorocarbon type 
coolant, because it is inferior to lubrication performance 
inconparison with conventional coolant, adding to above- 
mentioned base oil,development of additive which improves is 
desired lubricity. From until recently, tricresyl phospliate 
(Below , TCP you call), triphenyl phosphate (Below , TPP 
you call) or other neutral phosphate ester wasgeneral as 
lubricity improving agent which is used for refrigeration oil. But, 
these additive material of friction part is an effect vis-a-vis 
thecombination of iron and iron, but in case of aluminum 
therewas not an effect which decreases frictioa 

[0008] Therefore, when those of hydrofluorocarbon type whic 
h can become substitution ofthose of chlorofluorocarbon type 
of coolant are used, it possessed lubrication performance 
whichis superior, refrigerator oil conposition which can 
decrease wear of lubricated part amountwhich uses especially 
aliuiinumwas desired. 

[0009] 

[Problems to be Solved by the Invention] As for this invention, 
being something which can be done fromtheabove-mentioned 
viewpoint, as coolant, tilings such as hydrofluorocarbon type , 
hydrocarbon type , ether , carbon dioxide type orammonia type. 
When those of hydrofluorocarbon type which can become 
substitution of those of thechlorofluorocarbon type of coolant 
which becomes problem with preferably environmental 
contamination are used, itis something which designates that 
refrigerator oil conposition which can decrease thewear of 
lubricated part amount which possesses lubrication performance 
which is superior,uses especially aluminumis offered as object. 

[0010] 

[Means to Solve the Problems] It is something where these inve 
ntors discovers fact that it can achievethe object of above- 
mentioned this invention to effective and result of thediligent 
research, by combining specific glyceryl ether compound to 
base oil, completes thethis invention gist of namely, this 
invention is below-mentioned sort. 

( 1) In base oil which consists of mineral oil and/or synthetic oil, 
below-mentioned General Formula (I) 

Rl-OCH2CH(OI^CH20H ***(I) 

Glyceryl ether compound which is displayed with (In Formula, 
Rl shows carbon number 10 to 22 alkyl group. ),with 
composition total amount reference 0.01 to 10 wt% 
therefrigerator oil conposition which designates that it 
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combines as feature. 

(2) Refrigerator oil conposition which is stated in (1) where bas 
e oil is oxygen containingsynthetic oil. 

(3) Refrigerator oil conposition which is stated in (2) which is 
a at least one kind where oxygen containingsynthetic oil is 
chosen from poly vinyl ether , polyol ester and polyalkylene 
glycol. 

(4) Below-nxntioned General Formula (XVI) 
[0011] 

[Chemical Formula 3] 



[00 1 2] (S*. R 42 l£ftf?il& 1 - S^^rtCi [0012] Are displayed with (In Formula,R42 has ether bond in c 

— T-M4S 5 1 L < tttf Lftl*BMt7K3U6£*"t arbon number 1 to 3 intramolecular or hydrocarbon group 

0 ) -C?S*tL*fllfilc#Q: (A) (hTIE-^a (XVII) whichit does not possess is shown ) constituting unit (A) and 

below-mentioned General Fonrula (XVH)which 
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[0014] Poly vinyl ether copolymer which possesses constitutin 
g unit (B) which is displayed with (In Formula, R43 has ether 
bond in carbon number 3 to 20 intramolecular or hydrocarbon 
group whichit does not possess is shown. )(however, R42 of 
constituting unit (A) and R43 of constituting unit (B) are notthe 
same. ) In base oil which is included, below-mentioned General 
Formula (I) 

Rl - O CH2 CH( OH) CH2 OH ***(I) 

Glyceryl ether compound which is displayed with (In Formula, 
Rl shows CTtonroimber 10to22alkyl groip. ),with 
composition total amount reference 0.01 to 10 wt% 
therefrigerator oil conposition which designates that it 
combines as feature. 
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(5) In constituting unit (A), R42 is ethyl group, refrigerator oil c 
onposition which is stated in the(4) where R43 is isobutyl 
group in constituting unit (B). 

[0015] 

[Embodiment of Invention] Below, you explain concerning eirb 
aliment of this invention Regarding refrigerator oil 
conposition of this invention, it can use mineral oil and/or 
synthetic oil as base oil. Concerning this mineral oil and 
synthetic oil, generally if something which isused as base oil of 
refrigeration oil it should have been, there is notespecially 
restriction kinen^tic viscosity in 40 °C 2 to 500 nrn2/s and 
especially 5 to 200 mrrfi/s , especial lythose which is range of 10 
to 100 mm2/s is ideal. In addition, it is desirable to be a- 10 
°C or below concerning pour point whichis a indicator of low 
temperature flow property of tills base oil. 

[0016] Are various ones and should have selected this kind of m 
ineral oil , synthetic oil ifappropriately according to 
application etc. As mineral oil, as mineral oil, you can list for 
exanple paraffin type mineral oil , naphthene type mineral oil , 
internxdiate-based mineral oil , etc you can listthe oxygen 
containing synthetic oil and hydrocarbon synthetic oil etc as 
synthetic oil on one hand. In synthetic oil, synthetic oil 
which contains ether group , ketone group , ester group , 
carbonate group , hydroxyl group etc in molecule asthe 
oxygen containing synthetic oil, furthermore with these bases 
you can list synthetic oilwhich contains heteroatom (Such as S, 
P,F,Cl,Si,N ), concretely, it is a poly vinyl ether , polyol ester , 
polyalkylene glycol , polyester , carbonate derivative , 
polyether ketone , fluorination oil etc. 

[0017] Concerning above-mentioned oxygen containing synthe 
tic oil, you explain lastly indetail. As hydrocarbon synthetic 
oil, for example poly -olefin or other olefin polymer , 
alkylbenzene and alkyl naphthalene etc can be listed Even 
when one kind using aforementioned mineral oil regarding 
refrigerator oil corrpositionof this invention, as base oil, it is 
possible to use combining 2 kinds or more,in addition even 
when one kind using aforementioned synthetic oil,corrbining 2 
kinds or more to use it is possible, or combining mineral oil one 
kind or more andthe synthetic oil one kind or more to use it is 
possible, synthetic oil it is desirable in comparison with mineral 
oil , but theespecially oxygen containing synthetic oil 
compatibility of R- 134aorotiierfreoncxx)lantis^X)d,at 
sametime it is superior in lubrication performance and ideal, 
poly vinyl ether , polyol ester , polyalkylene glycol is ideal 
even among them 

[001 8] Next, you explain concerning glyceryl ether compound 
which is combined in base oil. As for glyceryl ether compound, 
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below-mentioned General Formula (I) 



Rl-OCH 2 CH (OH) CH 2 OH ■ ■ • (I 
) 

TX&$>t. 2 2%mz_Z>t. 

MlttttttlRtf'Ji * < tt 4 * * * fc*»^a>»Stt 

^>fyjl/S, SUKt^US, Mh'JfviH, & 



[0 0 19] ±E0)y i J-b l J^x- : fMb^*3l4* — fl 
i-ioli%t'Mo z<DiE£M#o. o 1 



[0020] *«p^<D»;*«affl««3^tt. 

XT-;U«if<DffiESiJ ; 7 * >Jk<D&it1ti 

^ija->aftifo}(!a*i<i:if*a«E*r*ct**-e 

[0021] *«W(0»al[«a»**3&<affl*ti«»a|[ 
>3R, 7;u;1-d 'W K x- 

M\tt*.l*1. 1, 1. 2-f h77Jl/tPI>> (R 
134a) , v7;i/tP>?> (R3 2) , ^>*?JU 

tPlJV (R1 25) RtM , 1. i-h';?;u*p 
l*> (R143a) #H*L<. Cft&ttlMircm* 

hho *tz* fflfi*JtO)flfcLri*. R3 2<tR1 2 5 



Rl - 0CH2 CH(0H) CH2 OH * * * (1) 

So it is displayed, Rl is carbon number 10 to 22 alkyl group, wit 
h straight chain and it isgpod branched chain whichever. When 
carbon number is 1 0 or below, wear reduction effect to be small, 
when it exceedsthe 22, as friction-reducing effect becomes 
small, because solubility to base oilis inferior, it is not desirable. 
Concretely, it can list various decyl group , various undecyl 
group , variousdodecyl group , various tridecyl group , various 
tetradecyl group , various pentadecyl , various hexadecyl group , 
variousheptadecyl group , various octadecyl group , various 
nonadecyl group , various eicosyl group , various heneicosyl 
group , variousdocosyl group, those of tridecyl group , iso 
pentadecyl group , iso octadecyl group are desirable even among 
them 

[0019] It is possible to use above-mentioned glyceryl ether com 
pound, combining one, two or more kinds, conpounded 
amount of glyceryl ether compound is 0.01 to 10 weigfrt% with 
conposition total amount standard. This conpounded amount 
under 0.0 1 wt% object of this invention is not shown in 
thesatisfactory, when it exceeds 10 weight%, quantity cannot 
see theinprovement of effect comparatively, solubility in 
addition for thebase oil decreases. Desirable compounded 
amount is range of 0. 1 to 3 wt%. 

[0020] Various additives of public knowledge and for example 
phosphate ester , phosphite ester or other extreme-pressure 
additive ; antioxidant of phenol type , amine type;furthermore 
phenyl gjycidyl ether , cyclohexene oxide , epoxidized soybean 
oil or other epoxy compound or other stabilizer ; benzotriazole , 
benzotriazole derivative or other copper inactivator ; silicone 
oil , fluoride silicone oil or other foaminhibitor etc can be 
combinedappropriately to refrigerator oil composition of this 
invention according to need 

[0021] It can use hydrofluorocarbontype , fluorocarbontype , 
hydrocarbon type , ether , carbon dioxide system or ammonia 
refrigerant, as refrigerant which is usedfor refrigerator where 
refrigerator oil composition of this invention is applied, but 
hydrofluorocarbon type refrigerantis desirable among these. As 
this hydrofluorocarbon type refrigerant, for example 1,1,1,2- 
tetrafluoroethane (R134a), difluoromethane (R32), 
pentafluoroethane (R125) and 1,1,1 - trifluoroethane (R143a) 
are desirable, are possible touse these with alone, combining 2 
lords or more to use are possible. These hydrofluorocarbon is 
not a possibility of destroying ozone layer, they aredesirable 
ones as refrigerant for compressed refrigerator. In addition, 
nixture of weigjit ratio 23:25:52 of R32 and R125 and 
theR134a (Below , it names R407C. ), mixture ,R32 of weight 
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£<0fifiit2 3:2 5:5 2 6>a&ftl (Ul 
CiSt^ 0 ) , Sfitt2 5:15:60 

3 2 t R 1 2 5 k<DW.atkt 5 0 : 5 OCOil 
R4 1 O A tft?&o ) . R32<tR12 

4 5:5 5 (D;f (isAT, R 4 1 0 B t 
R125iR143atR134 at <DS 
2 : 4(&;S#!ft (KIT* R404A«t 
2 5 t R 1 4 3 a <t (DWitlt 5 0: 5 00 
, R5 07 ^:W5o ) &£*<*tf 6*14 



(II) 



ratio 25: 15:60 and mixture of weight ratio 50:50 of theR125 
(Below ,itnarresR410A ), mixture of weight ratio 45:55 of 
R32 and Rl 25 (Below , it names R410B. ), themixture of 
weight ratio 44:52:4 of R125 and R143a and R134a (Below , it 
names R404A. ), youcan list Rl 25 and mixture (Below ,it 
nan^sR507. ) etc of weight ratio 50:50 of theR143a as 
exanple of nixed coolant. Lastly, you detail as base oil 
concerning oxygen containing synthetic oil which youuse. As 
aforementioned poly vinyl ether, for example General Fonuila 
(II) 



[0022] 

[Chemical Fornxila 5] 



R :i O (R r> O) a R' 



[0 0 2 3] (3*, R2-R4 tt-tft^tL**!!*^ 

g-tti^ott^u<, r5 i*K*ai ~ 1 00 
-m<Dmt7m%x\z&m®L 2-2 oo-mo^-^n 

*Sfttt**#K<b**4t, R^K^a 1 ~ 2 ocDflMb* 

Hk&* al*-t<D¥$tt#0~ 1 0«>»*5FU R2-R 
6 l*«rt*ik««=H--Ct,-ttl* *IJ14-3T^-C t J: < 

stKu e=iux-T-ju*fc6» (1) *<*tf&*i-6o * 

fc, ±IE-«S (ID ■C«*ti4«J«*ttt. TfH-AS 

a (iii) 



[0023] You can list poly vinylether type conpound (1) which p 
ossesses constituting unit which is displayedwith (Inside of 
Fornxila, R2 to R4 to show respective hydrogen atom or 
carbon number 1 to 8 hydrocarbon group, As for those as for 
identical or different and R5 hydrocarbon group of carbon 
number 1 to 10 divalent orthe ether bond oxygen-containing 
hydrocarbon group of carbon number 2 to 20 divalent, as for 
R6 as for carbon number 1 to 20 hydrocarbon group andthea 
mean value shows quantity of 0 to 10 mutually, R2 to R6 
may differ being same every constituting unit, respectively, in 
addition when theR5 O is a plural, R5 O of plural may be being 
same,differing. ). In addition, are displayed with above- 
mentioned General Formula (II) constituting unitand below- 
mentioned general formula (III) which 



[0 0 2 4] 

lit 6] 

R 7 R K 
I ! 
- (C-C) - 
I I 
R» R ID 



(111) 



[0024] 

[Chemical Formula 6] 



[0025] (a*. R7~Rioii % ift^ti&mm* 



[0025] You can use also poly vinyl ether compound (2) which c 
onsists of block or random copolymer which possesseswith 
constituting unit which is displayed with (In Formula, R7to 
RlO shows respective hydrogen atom or carbon number 1 to 20 
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3f|& 2 ~ 2 0 (7) -fffiOx-7 L ;u^^i§^^^K > (b7K^* 
1 - 1 o<D— flfi©Kft***i: 

U>^;1, 2 -^P t°U>S ; 2 1 . 2 
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* ; §jfI^>^U>^ ; #B^*vl^>* ; fta^T- 
U>g ; £11*^ b>g ; §ffiy ; #ifv 

p/s^-9-> ; If;i/V^P^W> ; V>^7Uv^P^ 

«0>3f«*Kfl:***, h;ux> ; *vu> ; x^uk 

;u*^3f»lllKft**fl)7;u*iHI»»l-«*»tt** 
r67^*iU3f*t(l*ftif«*lf*Ci:^-e*6. Ctl 

&o>*-c«<b* 2-4 oatt]fett«fwv=ff* l i*. 



[00 2 8] g*»2-2 0{DZi(Dl-fil/$S 



hydrocarbon group, asfor those mutually identical or different , 
in addition as for R7 to RlO being thesaire every constituting 
unit, respectively, is possible to differ. ). In addition, you can 
use also poly vinylether type compound (3) which consists of 
blend ofthe above-mentioned poly vinylether type compound 
( 1) and poly vinylether type compound (2). 

[0026] R2 to R4 in aforementioned General Formula (II) shows 
hydrocarbon group of therespecti ve hydrogen atom or carbon 
number 1 to 8 and preferably 1 to 4. hydrocarbon group, alkyl 
group of methyl group , ethyl group ,n - propyl group , 
isopropyl group , various butyl group , various pentyl group , 
varioushexyl group , various heptyl group , various octyl group, 
cyclopentyl group , cyclohexyl group , various methyl 
cyclohexyl group , variousethyl cyclohexyl group , various 
dimethyl cyclohexyl group or other cycloalkyl group , aryl 
group of phenyl group , various methyl phenyl group , 
variousethyl phenyl group , various dineUiylphenyl group, aryl 
alkyl group of benzyl group , various phenylethyl group , 
variousrnethylbenzyl group can be listed concretely here. 
Furthermore , especially hydrogen atom is desirable as theseR2 
to R4. 

[0027] On one hand, R5 in General Formula (II), shows hydroc 
arbon group of divalent ofthe carbon number 1 to 10 and 
preferably 2 to 10 or ether bond oxygen-containing 
hydrocarbon group of carbon number 2 to 20 divalent, but 
hydrocarbon group ofthe carbon number 1 to 10 divalent, 
concrete here methylene group ; ethylene group ; phenyl 
ethylene group ; 1,2 - propylene group ; 2 - phenyl - 1,2 - 
propylene group ; 1 ,3 - propylene group ; various butyiene 
group; various pentyl ene group ; various hexylene group ; 
various heptylene group ; various octylene group ; various 
nonylene group ; aliphatic group of divalent of various 
decylene group, cyclohexane; methylcyclohexane ; ethyl 
cyclohexane ; dimethyl cyclohexane ; alicyclic group and 
various phenylene group which possess thebinding site of 2 in 
propyl cyclohexane or other alicyclic hydrocarbon; various 
methyl phenylene group ; various ethyl phenylene group ; 
various dimethyl phenylene group ; aromatic hydrocarbon 
group of variousnaphthylene group or other divalent, toluene 
; xylene ; alkyl aromatic group which possesses binding site 
ofthe respective monovalent in alkyl group portion and 
aromatic portion of ethyl benzene or other alkyl aromatic 
hydrocarbon and the xylene ; alkyl aromatic group etc which 
possesses binding site in alkyl group portion of the diethyl 
benzene or other poly alkyl aromatic hydrocarbon can be listed 
aliphatic group of carbonizing Mathematical Formula 2 to 4 
especially is desirable among these. 

[0028] In addition, methoxy methylene group; methoxyethy 
lene group ; methoxyrnethyl ethylene group ; 1,1 - bis 
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nxthoxynxthyl ethylene group ; 1,2 - bis metlioxymethyl 
ethylene group ;the ethoxymethyl ethylene group ; (2 - 
irethoxy ethoxy ) methyl ethylene group ; (1 - methyl - 2 - 
methoxy ) methyl ethylene group etc can be listed to ideal 
asthe embodiment of ether bond oxygen-containing 
hydrocarbon group of carbon nun±>er 2 to 20 divalent. 
Furthermore , a in General Foniiia (II) shows repeat nuirber 
of theR5 O, mean value is number of ranges of 0 to 10 and 
preferably 0 to 5. When R5 O is a plural, R5 O of plural may 
be being thesaire, differing. 



[0 0 2 9] $b(I, -«a (ID \z£i\-tZ>RG\Z&im 
81-20, #£L<I41 ~ 1 O0)8iit7m&£*ttf 
, c<D0Mb**£i:l4, JU*«|[=I4/*ju*. x^;u* 
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[0029] Furthermore, As for R6 in General Formula (II) carbon 
nuirber 1 to 20, hydrocarbon group of preferably 1 to 10 is 
shown, but, This hydrocarbon group, Concrete alkyl group of 
methyl group , ethyl group ,n - propyl group , isopropyl group , 
various butyl group , various pentyl group , varioushexyl group , 
various heptyl group , various octyl group, various nonyl 
group , various decyl group, cyclopentyl group , cyclohexyl 
group , various methyl cyclohexyl group , various ethyl 
cyclohexyl group , various propyl cyclohexyl group , various 
dimethyl cyclohexyl group or other cycloalkyl group , the 
phenyl group , various methyl phenyl group , various ethyl 
phenyl group , various dimethylphenyl group , various propyl 
phenyl group, varioustrimethyl phenyl group , various butyl 
phenyl group , various naphthyl group or other aryl group and 
aryl alkyl group etc of benzyl group , various phenylethyl 
group, various methylbenzyl group , various phenyl propyl 
group , various phenyl butyl group can be listed. 

[0030] This poly vinylether type compound ( 1) is something w 
hich possesses constituting unit which is displayedwith 
aforementioned General Formula (II), if, but repeat number 
(degree of rxriymerization), according to thekinematic viscosity 
which is desired appropriately it should have selected. In 
addition, as for said poly vinylether type compound, those 
where carbon / oxygen mole ratio is a range of the4.2 to 7.0 are 
desirable, said mole ratio under 4.2, are times when moisture 
absorption becomes high inaddition when it exceeds 7.0, are 
times when compatibility of the refrigerant decreases. 

[0031] 



[0 0 3 2] (1.1) X*mZtiZ>mtfL%frt-& 



[0032] It should have selected degree of polymerization of poly 
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vinylether type conpound (2) which consists of theblock or 
random copolymer which possesses with constituting unit which 
is displayed with said General Formula (il)and constituting unit 
which is displayed with general formula (III), 
appropriatelyaccording to kinematic viscosity which if is desired. 
In addition, as for this poly vinylether type conpound, those 
where carbon / oxygen mole ratio is a range ofthe 4.2 to 7.0 are 
desirable, said mole ratio under 4.2, are times when moisture 
absorption becomes high inaddition when it exceeds 7.0, are 
times when compatibility of the refrigerant decreases. 

[0033] Furthermore, polyvinyl ether conpound (3) is somethi 
ng which consists of blend of theaforementioned poly 
vinylether type conpound ( 1) and aforementioned poly 
vinylether type conpound (2), but concerning thenixture 
fraction there is not especially restriction. It can produce poly 
vinylether type conpound ( I) and (2) which is used for this 
invention, thepolyirerization and of vinylether type 
monomer which correspondsrespectively and with 
copolymerization with vinylether type monomer 
whichcorresponds with hydrocarbon monomer which possesses 
olefinic double bond whichcorresponds. As for vinylether type 
monomer which can be used here, below-mentioned General 
Formula (IV) 

[0034] 

[Chemical Formula 7] 
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[0035] It is something which is displayed with (In Formula, R2 
to R6 and a are same as descriptionabove. ). As this vinylether 
type monomer, there are various ones which correspond to 
theabove-mentioned poly vinylether type compound ( 1),(2), 
but for example vinyl methyl ether ; vinyl ethyl ether ; vinyl 
- n - propyl ether ; vinyl - isopropyl ether ; vinyl - n- 
butyl ether ; vinyl - isobutyl ether ; vinyl - s - butyl ether ; 
vinyl - t-butyl ether ; vinyl - n - pentyl ether ; vinyl - n- 
hexyl ether ; vinyl - 2 - methoxyethyl ether ; vinyl -2- 
ethoxyethyl ether ; vinyl - 2 - methoxy - 1 - methylethyl 
ether; vinyl - 2 - methoxy - 2 - methyl ether ; vinyl - 3, 
6~di oxa heptyl ether ; vinyl - 3,6,9 - tri oxa decyl ether ; 
vinyl - 1,4-di methyl - 3,6-di oxa heptyl ether ; vinyl - 1, 
4,7 - trimethyl - 3,6,9 - tri oxa decyl ether ; vinyl - 2,6-di 
oxa - 4 - heptyl ether ; vinyl - 2,6,9 - tri oxa - 4 - decyl 
ether ; 1 - methoxy propene ; 1 - ethoxy propene ; 1 - n- 
propoxy propene ; 1 - isopropoxy propene ; 1 - n - butoxy 
propene; 1 -isobutoxy propene; 1 -s-butoxypropene; 1 - 
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tert - butoxy propene ; 2 - methoxy propene ; 2 - etlioxy 
propene ; 2 - n - propoxy propene ; 2 - isopropoxy propene ; 2 - 
n - butoxy propene ; 2 - isobutoxy propene ; 2 - s - butoxy 
propene ; 2 - tert - butoxy propene ; 1 - methoxy - 1 - butene 
; 1 - ethoxy - 1 - butene ; 1 - n - propoxy - 1 - butene ; 1 - 
isopropoxy- 1 -butene; 1 -n-butoxy- 1 -butene; 1 - 
isobutoxy - 1 - butene ; 1 - s - butoxy - 1 - butene ; 1 - tert - 
butoxy - 1 - butene ; 2 - methoxy - 1 - butene ; 2 - ethoxy 
- 1 - butene ; 2 - n - propoxy- 1 - butene ; 2 - isopropoxy 
- 1 - butene ; 2 - n - butoxy - 1 - butene ; 2 - isobutoxy - 1 - 
butene ;the 2 -s- butoxy- 1 -butene ; 2- tert- butoxy- 1 - 
butene ; 2 - methoxy - 2 - butene ; 2 - ethoxy- 2 - butene ; 2 - 
n - propoxy - 2 - butene ; 2 - isopropoxy - 2 - butene ; 2 - n - 
butoxy - 2 - butene ;the 2 - isobutoxy - 2 - butene ; 2 - s - 
butoxy - 2 - butene ; you can list 2 - tert - butoxy -2 - 
butene etc. It can produce these vinylether type monomer 
with known method . In addition, as for hydrocarbon monomer 
which possesses olefmic double bond, tliebclow-nrntioned 
General Formula (V) 



[0036] 

[Chemical Formula 8] 



[0037] It is something which is displayed with (In Formula, R7 
to Rio is same as description above. ), for example ethylene , 
propylene, variousbutene , various pentene , various hexene , 
various heptene , various octene , diisobutylene , tri isobutylene , 
styrene , variousalkyl substituted sryrene etc can be listed as 
said monomer. Those which possess following end construction 
as poly vinylether type compound which is used forthe this 
inventioa Namely end of one, General Formula (VI) or (VII) 

[0038] 
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[it 9] 

R 1 1 R ' 3 
I i 
HC-C- 
I I 

R l2 0 (R M 0) . R 1 5 

R 1 6 R 1 7 
I I 
HC-C- 
I I 

R 1 " R ' 9 



(VI) 



(VII) 



[Chemical Formula 9] 



[0 0 3 9] (5£* s R"~R13|4, t tt 
XI*K**1-80)Kft**»**L, R 11 ~R 13 I**: 

, Rl6-Rl9|*fc^lMlS-"et**oTl^"Ct cfcl^o 

R l4 lSRi?i£JM ~1 0<D^flii(Dttfc***XttK*»2 
-2 0©^«0)x— riU*S6iMl**IIHb**», R 15 

tt»*»l-2 0fl!)»ft**at, bl**(D¥$lffi*<0~ 

i4oii@-T?tafton^rt cfcLx D ) tlifti, fro 
ay<D*S36<-«a (vim xii (ix) 



[0039] To be displayed with (In Formula, Rl 1 to Rl3 shows res 
pective hydrogen atom or carbon number 1 to 8 hydrocarbon 
group, asfor Ri I to Rl3 as for identical or different and Rl6 to 
Rl9, shows respect ivdiydrogen atom or carbon number i to 20 
hydrocarbon group mutually, Rl6 to Rl9 lrery be being mutually 
same,differing. As for Rl4 hydrocarbon group of carbon 
nunte 1 to 10 divalent or ether bond oxygen-containing 
hydrocarbon group of carbon nuni>er 2 to 20 divalent, asfor 
Rl5 as for carbon number 1 to 20 hydrocarbon group and b 
mean value shows thequantity of 0 to 10, when Rl40 is a plural, 
RlOof pluralmay be being same, differing. ), at same time 
remaining end theGeneral Fomxila (VIII) or (IX) 



[0 0 4 0] 
MSI O] 

R 20 R" 
I I 
-C-CH 

R 2, 0 (R 2 *0) , R tA 

R 25 R *H 

1 I 
-C-CH 
I I 

R ,7 R2 « 



(VIII) 



(IX) 



[0040] 

[Chemical Forrrula 10] 



[00 4 1] (S*. R2C~R22|^ *ti**i**II* 

fr**i**B*3U*a*R 1 ~2 OOKttfSSfL 
% r25~ R2a\Zt z #l\\z t *ft otWtJ: 
R23tttt**1 -1 O 0=flM>0Mb*»*3U*«*« 2 
-2O0=«©X— rlHS^»***«ft**l6, R 24 

1 0<&|&£^u R*o?b<|g!&$>£ig£icii. tg&OR 



[004 1 ] Those which possess structure which is displayed vvdth (I 
n Formula, R20 to R22 shows respective hydrogen atom or 
carbon number 1 to 8 hydrocarbon group, asfor R20 to R22 as 
for identical or different and R25 to R28, shows 
respectivehydrogen atom or carbon number 1 to 20 
hydrocarbon group mutually, R25 to R28 may be being mutually 
same,differing. As for R23 hydrocarbon group of carbon 
number 1 to 10 divalent or ether bond oxygen-containing 
hydrocarbon group of carton nurrber 2 to 20 divalent, asfor 
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230l*ig--eiS4o"Cl*Ti ) T*8*ti£flli§ 
£tit&tO>. JkXS*0--oom%tf. ±1B-AS1S (VI 

) xtt (viD-castt, ^o«y<o*MA<-»a (x) 



R24 as for carbon number 1 to 20 hydrocarbon group and c 
mean value shows thequantity of 0 to 10, when R230 is a plural, 
R230of pluralmay be being same, differing. ). end of audits 
one, to be displayed with theabove-mentioned General Fonrula 
(VI) or (VII), at same time remaining endthe General Formula 
(X) 



[004 2] [0042] 
lit 1 1 ] [Chemical Formula 11] 

R 2 9 R 31 

-C-C-OH • • • (X) 

I I 
R 30 H 



[0 0 4 3] (S*. R2S~R31|^ Hl^famW* 

xi*a*»i-8a)aft***6*L, **i&i*fc#i* 



[0043] Those vvliich possess structure which is displayed with (I 
n Formula, R29 to R3 1 shows respective hydrogen atom or 
carbon number 1 to 8 hydrocarbon group, thosemay be being 
mutually same, differing. ) aredesirable. In this kind of poly 
vinylether type compound, those which especially are listed 
next it isideal as base oil of refrigerator oil composition of this 
invention 



(1) *<0-O(D**Sj!)t-te3fi (VI) XI* (VII)T*S£ 
tl % frO»y(D5Mfl*<-tt3* (VIII) XI* (IX) "CSS 

ti*«nt«*u -«a (in r=teit*R2-R*3S<* 

dzK*IB*. atf0-4fl)l R 5 ;WS3§!&2~4tf)- 

«a>ftfc***Rtf R« tfi&mik 1 - 2 0<DKjb7X^S 



(1) End of one is displayed with General Fonrula (VI) or (VI I), 
theR2 to R.4 which possesses structure where at same time 
remainingend is displayed with General Fomula (VIII) or (IX), 
in General Formula (II) together thehydrogen atom and a 
quantity of 0 to 4, R5 those where thehydrocarbon group and 
R6 of carbon number 2 to 4 divalent are carbon number 1 to 20 
hydrocarbon group. 



(20 -tea (in vstztL&mtfL*VL<D*£titi>i 
Aosyo*SA<-«a (vim T?8*H4«a**L 

. -«it (ID (Cfclf^RZ-R^ftf^K^Jf^ a 
*<0-4<D». R5*<K*»2-4(D-iiOa^KtR* 
R 6 #K3tS 1 - 2 0a>flMb*K*"C*5 *<*)o 



(2) Being something which possesses only constituting unit whic 
h is displayed withthe General Formula (II), end of one being 
General Formula (VI), R2 to R4 where itis displayed, at same 
time remaining end being General Formula ( VIII),possesses 
structure which is displayed, in General Fonrula (II) together 
thehydrogen atom and a quantity of 0 to 4, R5 those where 
thehydrocarbon group and R6 of carbon number 2 to 4 divalent 
are carbon number 1 to 20 hydrocarbon group. 



[0 0 4 4] (3) *a>-oa>*JBtf-*« (vi) xi* 
(vii)-c**#i, *o»ya**A<Hfta (x) -ess 

tl%M&&GL. -«SC (ID Kfclt5R2~R«tf# 
\Zimm*s a#0~4<D». R* A<K3t»2~40- 

flsa>ftfc***atf r« tfBtm® 1 ~ 2 ooKit*** 



[0044] (3) R2 to R4 where end of one is displayed with General 
Formula (VI) , orthe (VII) at same time renaming end being 
General Formula (X), possessesthe structure which is displayed, 
in General Formula (II) together hydrogen atom and thea 
quantity ofO to 4, R5 those where hydrocarbon group and 
theR6 of carbon number 2 to 4 divalent are carbon number 1 to 
20 hydrocarbon group. 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translatioa ISTA cannot 

be held liable for any detriment fromitsuse. WWW: http://www.intlscience.com Tel:8(XM30-5727) 



JP 99315295A Machine Translation 

(4) -AM (II) ^SSti*«l**tt0>***1"4i 
OV&iX. ^<Z)-O(0*a/i<-*Sa (VI) vmtii. 

^oayo)*iBj&<-»a ox) 

-SSa (ID Kfclt^R 2 ~R 4 /»<*l=7k*K : f . a# 

**IHI=fe^-Ctt, mlfE-SSS (II) -eS**i5«/«# 
*(D-oO)*fflA<-tta (VI) tSitl, ^ 

o»yo)*flli*<-** (xi) 



[0 0 4 5] 

[1b 1 2] 

R 3 z R 3 4 

-C-C-0 (R 3 7 0) r R 5fl • • • (XI) 
R a3 0 (R S5 0) a R 3fc 



[0 0 4 6] R 32 ~R 34 I*. Ztl^tlimM* 

*xffi*a2- 1 oo-m&mtJm^z^L, -ttibi* 

fc* < lMiH-^t£*oTl*Ti«fc < > R 36 &tfR 38 l* 

^)ii^|zl^aOR 35 OI4fH)-T*tm*o'COTt^^ 
L> 1Sa<7)R 3 70^$)^ii^(Cl^a^R 37 0li^-T* 

fz, *36Wrztel^Ttt. TIB-ASS (Xll)Xli (XIII) 



[0 0 4 7] 

[1b 1 3] 

OR™ 

I 

- (CH 2 CH) - 

OR 19 
I 

- (CHCH) - 

I 

CH 3 



(4) Being something which possesses only constituting unit vvhic 
h is displayed withthe General Formula (II), end of one being 
General Formula (VI), R2 to R4 where itis displayed, at same 
time remaining end being General Formula (IX),possesses 
structure which is displayed, in General Formula (II) together 
thehydrogen atom and a quantity of 0 to 4, R5 those where 
thehydrocarbon group and R6 of carbon number 2 to 4 divalent 
are carbon number 1 to 20 hydrocarbon group. In addition, 
regarding to this invention, to possess constituting unit which 
isdisplayed with aforementioned General Formula (II), end of 
one beingthe General Formula (VI) and be displayed, at same 
time remaining end theGeneral Formula (XI) 

[0045] 

[Chemical Formula 12] 



[0046] You can use also poly vinylether type compound which 
possesses structure which isdisplayed with (Inside of Fomiila, 
As for R32 to R34, Respectively hydrogen atom or carbon 
number 1 to 8 hydrocarbon group to show, As for those 
mutually identical or different , R35 and R37 to show 
hydrocarbon group of respective carbon number 2 to 10 
divalent, As for those rriitually identical or different , R36 and 
R38 to show respectively carbon number 1 to 1 0 hydrocarbon 
group, As for those as for identical or different , d and e mean 
value showsthe quantity of 0 to 10 mutually respectively, as for 
those whenmitually identical or different , in addition there is a 
R350 of plural, theR350 of plural may be being same, differing, 
when and, thereis a R370 of plural, R370 of plural may be 
being same,differing. ). Furthermore, reading to this 
invention, below-mentioned General Formula (XII) or (XIII) 



[0047] 

[Chemical Formula 13] 



• • * 



(XII) 



(XIII) 
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[0048] (it*. R39|t£S&1 ~80)ffi<b7K3E& 
^ ; fMA ? 3 0 0~3. 0 00 (!(f$L<l*3 0 0~2, 

ooo) -efeor, (xiv) xtt (xv 

) 

[0 0 4 9] 
[ftl 4] 

R 40 

I 

- C H 2 C H 0 R 4 1 

-CH = CHOR 41 * * 



[0048] To consist of constituting unit which is displayed with (I 
n Fomxila, R39 shows carbon number 1 to 8 hydrocarbon 
group. ), at sametime weight average molecular weight being 
300 to 3,000(preferably 300 to 2,000), end of one side General 
Formula (XIV) or (XV) 

[0049] 

[Chemical Formula 14] 

(XIV) 
(XV) 



[0 0 5 0] (it*, R 4G l£gtfS*it i ~ 3C07;i/+JU£ [0050] You can use also poly vinyletlier type compound which 

. R 4, liK^£fc 1 ~ 8<Di*.\tikM3t- ) tUti consists of homopolyn-er or copolymer ofthe alkyl vinyl ether 

•Sfiiji$ : tT'5i7^+;ut*— ;ux— t/WDIHIdIX which possesses structure which is displayed with (In Formula, 

l**S a tyfrhU •i>*° , J ^-^^—^^Jkita^t^m as for R.40 as for carbon number 1 to 3 alkyl group andR4l 

f %>ZktfT?% &o TIB— flxS; (XVI) thecarbon number 1 to 8 hydrocarbon group is shown. ). In 

addition, below-mentioned General Formula (XVI) 

[00 5 1] [0051] 

[it 1 5 ] [Chemical Formula 15] 
H H 

_ (c-c) - • • • (XVI) 



H OR 



1 £ 



[0 0 5 2] (St*, R«ttflt*Rl~30># : f-rtl::x 
. ) -CSatlSHlMltt (A) £TIB-ttrt (XVII) 



[0 0 5 3] 
[Ib1 6] 

H H 



I 

- (C-C) - 
I I 

H OR' 3 



[0052] Are displayed with (In Formula, R.42 has ether bond in c 
arbon number 1 to 3 intramolecular or hydrocarbon group 
whichit does not possess is shown ) constituting unit (A) and 
below-mentioned General Formula (XVII)which 

[0053] 

[Chemical Formula 16] 



(XVII) 



[00 5 4] (S*. R«li&mS3~2 0<©tt?-filZ 

+. ) T-m$ti%tiitfL%iii (B) ££*rfS*°Mt:-;u 
x-t;U*£S# CfflU «RE*I4 (A) <0R«&tf ( 



[0054] Poly vinyl ether copolymer which possesses with consti 
tuting unit (B) which is displayed with the(In Formula, R.43 has 
ether bond in carbon number 3 to 20 intramolecular or 
hydrocarbon group whichit does not possess is shown ) 
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(A) ^ffifiSmti (B) ^iUtkT?9 5 : 5 

-50:5 O0>eHJ&<#*L < , 95: 5-70: 30 



(however, R42 of constituting unit (A) or R43 of (B) are not 
thesame. ) Is used for especially ideal. When R42 is carbon 
number 1 to 3 alkyl group and R43 carbon nuirber 3 to 20 
alkyl group, it is more desirable, theespecially R42 when it is a 
poly vinyl ether copolymer when methyl group or ethyl group 
and R43 arethe carbon nunt>er 3 to 6 alkyl group being ideal, 
R42 poly vinyl ether copolymer when ethyl group and theR43 
are isobutyl group being optimum even among them, in that 
case asfor ratio of constituting unit (A) and constituting unit (B), 
range of 95:5 to 50:50 is desirablewith mole ratio, range of 
95:5 to 70:30 is more desirable. Furthermore , said copolymer 
with randomand is good with theblock. 



[0 0 5 5] fflE0)*K'J bfnJH— r^»fc**tt* W 

y 7-t? * -;taxii tf-;ux— f;uat * jutf 

B. ttfc**B, JUL***. a^b**B. MB. tt 
IS, h'J^P pSS, h 'J 7JU*PRB4£*<*lfb*l 

1b7;us-^A, HH1t7;i^-^A, E^lbxX, - 
, #«&«fls£«iiLTi*. «*livx^;utt<t7;i<5 

[0 0 5 6] Ctlbirffl^btfS*, TJUa-JUB, 

yji/-)^m, 7-fe^-^axiifx^x-T^ai:* 

;u # >B £ © Mio fej (iff X 0) * 0 £S «r -5 c t T* * 

, x*y— ;u, ^Q/0-;i/, y:7p/*y— ju, 
y — ;u, -rv^^y— ;u, sec-^*y— JU, ter 
t-?*y-n>, y-iu. *a^**y-^ 

, fc«/^*y-;u. #«*2*y-;uft£<&ft*Ri 

[0 0 5 7] fxjux— rJUai:*^?K>Bi:<Z)f4iD!|ft 

□ t°^>B; n-SS8; <T7BB; n-6*B; -f Vp 
2->*JU»B; tf/<JUB; n-*^P>B; 2 

. 2-S?**JU»»; 2-/*il/SS»; 3-**JI>S 
4-**Jl«B; x^>hB; 2 

p>B ; -h-JVMk ; 2 -x*;u* ?p >I8 ; 2-n - 



[0055] Aforementioned poly vinylether type conpound before 
can produce monomer which wasinscribed with radical 
polymerization , cat ionic polymerization , irradiative 
polymerization etc. Concerning for example vinyl ciher type 
monomer, polymer of desired viscosity is acquired 
bypolymerizing nuking use of method which is shown below . 
Water and alcohols , phenols , acetal or combination adduct of 
vinyl ethers andthe carboxylic acid can be used to start of 
polymerization, Bronsted acidand Lewis acid or vis-a-vis 
organometallic conpound. As Bronsted acid, you can list for 
example hydrofluoric acid , hydrogen chloride acid , 
hydrobromic acid , hydroiodic acid , nitric acid , sulfuric acid , 
trichloroacetic acid , trifluoroacetic acid etc. As Lewis acid, 
you can list for example boron trifluoride , aluminum 
trichloride , aluminum tribromide , tin tetrachloride , zinc 
dichloride , ferric chloride etc, in these Lewis acid, theespecially 
boron trifluoride is ideal. In addition, you can list for example 
diethyl aluminum chloride , ethyl aluminum chloride , diethyl 
zinc etc as organometallic compound 

[0056] Water and alcohols , phenols , acetal or adduct of vinyl 
ethers and carboxylic acid canselect those of option cornbining 
with these. Here, you can list for example methanol , ethanol , 
propanol , isopropanol , butanol , isobutanol , s - butanol , tert - 
butanol , various pentanol , various hexanol , various 
heptanol , various octanol or other carbon number 1 to 20 
saturated aliphatic alcohol and ally! alcohol or other carbon 
number 3 to 10 unsaturated aliphatic alcohol etc as alcohols. 



[0057] for example acetic acid; propanoic acid ;n- butanoic a 
cid; isobutyric acid ;n- valeric acid; isovaleric acid ; the2 - 
methyl butanoic acid ; pivalic acid ; n - caproic acid ; 2,2-di 
methyl butanoic acid ; 2 - methyl valeric acid ; 3 - methyl 
valeric acid ; the4 - methyl valeric acid ; enanthic acid ; 2 - 
methyl caproic acid ; caprylic acid ; 2 - ethyl caproic acid ; 2 - 
n - propyl valeric acid ; then - nonanoic acid ; 3,5,5 - trimethyl 
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^Dtf;uSSB ; n ; 3. 5, 5 - h 'J / * 

[0 0 5 8] tfx;ux— rJI/Sl*2£K8H*Si 

$JI£. j^£;I£LT 0- 1 0 O°Cgg(0;SgT?SJSS 

;ua. 7 j y - ;HiSSffl Lfcl&tt**^ L , 7 
b*^7H>i4ffl»a*07;u*;u*;u^-^3j-*v*/» t 

[0 0 6 0] -a, ff±*»li, *. 7JH3-M/S. 7 

7**-n,a£(£fflLfcJi£*::ii, 7-tr* 

*n<D8S1t*3t. x— 7;u=i-;u, >rh>, x h y 
Kft**. x— r;i/atf7^a-iU«>aiat*<»* Ll* D 



[00 6 1] -«3t (IV) tSJtiSt^x-fJl/S 

8 0-1 5 0^(DHT*BBte?-&C£tfT*£. ®^l*-8 
0-5 0°C<DgHtf);S£T*ft 5 Ct tfVZZo 3 
^settSJeHt&ttl 0#*>b 1 OWBSB-eUT*-* 

-«a (iv) r^^tis e-zux-x^^^/ ^-fc>y 
U 7jc, 7JU=i-;ua. v^J— ;ua, 7-tr£-;ua& 
tftf=iH-TiU«4:*JU#>lli:a)#iD*a)***< 



[0 0 6 2] ZOmSfrfclZ, a«»«E0)S*T^fTt3 



caproic acid ; caprylic acid ; you can list undecanoic acid etc as 
carboxylic acidwhen adduct of vinyl ethers and carboxylic acid 
is used. 

[0058] In addition, vinyl ethers may be same ones as those \vhi 
ch are used forthe polymerization and, it is possible to be 
something which differs, adduct of this vinyl ethers and said 
carboxylic acid, mixing both, can beacquired by reacting with 
temperature of 0 to 1 00 °C extent, to separate, can usefor 
reaction with distillation etc, it is possible also to use forreaction, 
but without separating that way. 

[0059] When water and alcohols , phenols are used, hydrogen c 
onnects rx)lymerization initiation end ofthe polymer, when 
acetal are used, hydrogen or alkoxy group of one sidebecoires 
something which removal is done from acetal which areused. In 
addition when adduct of vinyl ethers and carboxylic acid is used, 
thcalkyl carbonyl oxy group of carboxylic ;icid portion 
derivation becomes something which removal is donefrom 
adduct of vinyl ethers and carboxylic acid. 

[0060] On one hand, stop end, when water and alcohols , phen 
ols , acetal are used,becomes acetal , olefin or aldehyde. In 
addition in case of adduct of vinyl ethers and carboxylic acid, 
itbecomes carboxylic acid ester of hemiacetal. It can convert 
end of polymer which it acquires in this way,to desired basis with 
known method . As this desired basis, hydrocarbon , ether , 
alcohol , ketone , nitrile , amide or other residue of for 
example saturation can be listed, butthe hydrocarbon , ether of 
saturation and residue of alcohol are desirable. 



[0061] Polymerization of vinylether type monomer which is di 
splayed with General Forrrula (IV)depends on also types of 
starting material and initiator, but it ispossible to start between - 
80 to 1 50 °C, usually it is possibleto do with temperature of 
range of - 80 to 50 °C. In addition, polymerization reaction 
from 10 second after starting the reaction ends with the 10 
hours extent, polymer where average molecular weight is low 
by fact that quantity of theadduct of water, alcohols , phenols , 
acetal and vinyl ethers and carboxylic acid is made manyvis-a- 
vis vinylether type monomer which is displayed with 
aforementioned General Formula (IV)concerning adjiistment of 
molecular weight in this polymerization reaction, is acquired 
Furthermore above-mentioned Bronsted acid and polymer 
where average molecular weight islow by fact that quantity of 
Lewis acid is made many isacquired 

[0062] This polymerization reaction is done usually under exis 
ting of solvent. Concerning said solvent, if reaction starting 
material necessary amount is melted and at sametime they are 
inert ones in reaction, there is not especiallyrestriction well, 
solvent of for example hexane , benzene , toluene or other 
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h7t Fnyyyt££0j:-T)l'Jk(DM%$:fti&\z&m 

HhZklzJ:^X&±?Z>ZbtfT*$& 0 S££J£&7 
ft, &m\zfcCxm#Qtt&'tt§il3&£MTZk\zJ: 

#7t> 0 y e^n-f^^b^!lbn§o 



[0063] *%$iizm^z># l J t-;ux-T;uSlb^ 
ttELfc^dfcajR/KSR^iHtAH. 2-7. 

SS^ ^ ;u tt © 'J* c ft * -7 - 11 b ti 6 o 



[0 0 6 4] *fc, ±!Eif-;ux-xJU^ : ey 7-01 
r;uHi:*iU*>lli:fl)f*JD*li:, ^y^-It^i^ 



[0 0 6 5] ££>\z s e-JUx-fi^^^^-irtb 

[0 0 6 6] lffi!E<7)7KU*-^xXx;U<h LTI4, 
t:>BxXx^*<^lf b*u (XVIII) 



R 44 [OCOR 45 ] f • • • (XVIII) 

0-OCOR45|^|5]--etM5So-Cl>-Ct.J:tV ) T*g 



hydrocarbon , and ethyl ether , 1 ,2-dimethoxyethane , 
tetrahydrofuran or other ether can be used for ideal. 
Furthennore , it can stop this polymerization reaction by 
adding alkali. After polynxrization reaction ending, poly 
vinylether type conpound which possesses constituting unit 
which isdisplayed with General Formula (II) which is made 
object by administering the according to need conventional 
isolation and purification method, is acquired 

[0063] As for poly vinylether type conpound which is used for 
this invention, as before inscribed, thecarbon/ oxygen mole 
ratio being a range of 4.2 to 7.0 it is desirable polymer which 
hasthe said mole ratio in aforementioned range, but by adjusting 
carbon / oxygen mole ratio of the starting material monomer, 
can be produced. If ratio of monomer where namely, carbon / 
oxygen mole ratio is large is large, bigpolyirer of carbon/ 
oxygen mole ratio is acquired, ratio of monomer where carbon / 
oxygen mole ratiois small is large, small polymer of carbon/ 
oxygen mole ratio is acquired. 

[0064] In addition, as shown with polymerization method of ab 
ove-mentioned vinylether type monomer, itis possible as 
initiator with combination with adduct and the monomer type 
of water, alcohols , phenols , acetal and vinyl ethers and 
carboxylic acid which youuse. If alcohols , phenols etc where 
carbon / oxygen mole ratio is larger than monomerwhich is 
polymerized uses, as initiator big polymer of carbon / oxygen 
mole ratio isacquired from stalling material monomer, on one 
hand, small alcohols of methanol andthe methoxy ethanol or 
other carbon / oxygen mole ratio is used, small polymer of 
carbon / oxygen mole ratio is acquired from the starting 
material monomer. 

[0065] Furthermore, when with vinylether type monomer and 
hydrocarbon monomer which possesses theolefinic double bond 
it copolymerizes, big polymer of carbon / oxygen mole ratio is 
acquired fromthe carbon / oxygen mole ratio of vinylether 
type monomer, but you can adjust ratio, with ratioand carbon 
number of hydrocarbon monomer which possesses olefinic 
double bond which is used 

[0066] As aforementioned polyol ester, you can list carboxylic 
acid ester of polyvalent hydroxy compound whichincludes 
hydroxy group of at least two, for example General Formula 
(XVIII) 

R44 (OCOR45) f * * * (XVIII) 

Those which are displayed with (In Formula, as for R.44 as for h 
ydrocarbon group and R45 as forthe hydrogen atom or carbon 
number 1 to 22 hydrocarbon group andf integer of 2 to 6 is 
shown,the - OCOR45 of plural may be being same, differing. ) 
can be used 
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[0 0 6 7] ±E-tt* (XVIII)iCfc^T, R"\*mt 

*L<I*R*»2-1 Ofl)7^*-efc6. R45|j:7K 

< I*/Sl3t&2~ 1 6C07JU*JU:ST*&& 0 ±IE-»a ( 
XVI iDT-SStlSyK'J*- JUXfJUt (XIX) 



R44 (OH) f • • • (XIX) 

»«7iU3-;Ut, -«a (XX) 



R 45 COOH • ■ ■ (XX) 

[0 0 6 8] ±IE-*SiC (XIX)-C«**lfi*«7JUa- 

, (XX) T*S**LS*JU*>»t CJ^Ii^Pt 0 

3-^;u^*-y->i& 2-x^;u^+-9->K 
, a^yjrn. ^;u=f>i£. 7^u;uK 

So 

[00 6 9] IWIB^TKyTi^U^yy a-^i: Lttt 
, Tffi<7)-fl5a (XXI) 

R4€- [ (QR47) g -OR48] h • • • (XXI) 



~4<07;U*U>S* R 4S l^7jC^J®-f-. Rl»1-10 
<D7;U*;u£XI*ffi*&2~1 0(7)7 vJUg, hl*1~ 
6(Dg3SL gteg X h<D¥$ffi#6~8 0 



[0 0 7 0] ±E-ftS (XXI)lZfcl*T\ R46, R47(c 



[0067] In above-mentioned General Formula (XVIII), R44 show 
s hydrocarbon group, is good withwhichever of straight chain , 
branched chain, it is a preferably carbon number 2 to 10 alkyl 
group. R45 is hydrogen atom or carbon number 1 to 22 
hydrocarbon group, is alkyl group of preferably carbon number 
2 to 16. As for polyol ester which is displayed with above- 
mentioned General Formula (XVIII) 5 the General Formula (XIX) 

R44(OH)f ***(X1X) 

Are displayed with (In Formula, R44 and f are same as descripti 
onabove. ) polyhydric alcohol and General Fomxila (XX) 
which 

R45COOH * * * (XX) 

Carboxyiic acid which is displayed with (in Foimila, R45 is sa 
ire as description above. ) or it can acquire with theester and 
acid halidebr other reactive derivative by reacting. 

[0068] for example ethyleneglycol , propylene glycol , butylen 
e glycol , neopentyl glycol , trimethylol etliane , 
trimethylolpropane , glycerin , pentaerythritol , 
dipentaerythiitol , sorbitol etc can be listed as polyhydric 
alcohol which is displayed with tlieabove-irentioned General 
Formula (XIX). Gi one hand, for example propanoic acid , 
butanoic acid , pivalic acid , valeric acid , caproic acid , 
heptanoic acid ,3 - methyl hexanoic acid ,2 - ethyl hexanoic 
acid , caprylic acid , pelargonic acid , capric acid , lauric acid , 
myristic acid , palmitic acid etc can be listed as carboxyiic acid 
which isdisplayed with (XX). 

[0069] As aforementioned polyalkylene glycol, below-mention 
ed General Formula (XXI) 

R46- ((OR47)g-OR48)h ***(XXI) 

Compound which is displayed with (In Formula, as for R46 as f 
or carbon number 1 to 10 aliphatic hydrocarbon group and R47 
whichpossess hydrogen atom , carbon number 1 to 1 0 alkyl 
group , carbonnumber 2 to 10 acyl group or bond 2 to 6 as for 
carbonmirnber2to4alkylenegroup and R48 as forthe 
hydrogen atom, carbonnumber 1 to 10 alkyl group or carbon 
number2to lOacyl group andhinteger of 1 to 6, as forthe g 
a quantity where mean value of g Xhbecomes 6 to 80 isshowa 
) can be listed 

[0070] In above-mentioned General Formula (XXI), alkyl group 
in R46,R47 may be whicheverof straight chain , branched chain , 
cyclic. As errixxlirnent of said alkyl group, methyl group , 
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4. x^;ug, n-^atM YvrfDt°;uS. £11 
?^u4. Sit'O^ua, &*I^*vM^, 

&fi*? ?)i>&. #ffly-^a, &afv^8 

L l*7M/*;i<4<DftjR»l4 1 ~ 6 T*fc£ 0 



[0 0 7 1 ] *fc. R 46 . R 4£ ^fclt^l^7v^407 
14, ±E7JU*JHS<D^(*«tL-C*lffca*ai -9 
ttSftlliJifttf**. #*LL*7vJl4t<Dft*JSI4 2 



[0 0 7 2] R«atfR483Ei< % 1^*14,7^*^4X14 

7v;u4T*ftS«^f-l4. R46iR4aiifc 3 6a\(cH--c 
taSotl^ttJ:^ * bl^h A<2 Ja±(0«#(=l4, 
1 »**<D«»0!)R«l4H--C4i*a-3T^Tt«fel^ 
R46A<jB^BPi42~6flS#1-4K*»1 -1 0<flfj|j|£ 
ftffift**4"Cfe*a&, C(DltK*ft*b**4l4ffi# 
<flt0T?iJl1*<A£<7>^fcoTt£l^ $££95(4 2 111 £ 
*^5flBffi«a<b7X*4i:L-CI4, ttAtfx* U>4, 
^□t°U>S, ^^U>S. ^>^U>S, ^*vU> 

4. ^?^u>4, ;J-$*u>4. fvb 

*lfftCi:*<-e*6. S£Sflft3~6<I£*r-t£ 
BffittK1b*X4 £ LTI4, h »J / TQ-)\,zfn 

yy-b"J>, 'OSrxUXU h— Jk VJUtTh — 
JU; 1. 2, 3-h'JtKD^vy^P^>; 1, 
3. 5- MJ t Ko*vv^D^**>£if<D£fiffi7M/ 



[0 0 7 3] C<DKI»*Kft**40K***<1 0*S 

i)*<DR«i4a*a2-4<D7^*b>4-c*y, «y 

iIL*tt<&**v7;i/*U>4£LTI4* ttvif^ 
>4, t*v^pei/>S, u>4**tf 4 

C 1»**0)^*v7^*U>4l4H--C 
ftoT4i«fcl*U 2i^t*v7^*b>i^tt 
*lTl*T4,*l*tf, 1»*+fc*ft<fct**^^Pe 

*36<^**i4»^i45>yA*a^i*-ct^P'y^*a 



ethyl group ,n - propyl group , isopropyl group , various butyl 
group , various pentyl group , various hexyl group , various 
heptyl group , various octyl group , various nonyl group , 
various decyl group , cyclopentyl group , cyclohexyl group etc 
can be listed. When carbon number of this alkyl group exceeds 
10, there are times whenthe conpatibility of refrigerant 
decreases, causes phase separatioa carbon number of desirable 
alkyl group is 1 to 6. 

[0071] In addition, alkyl group portion of said acyl group inR4 
6,R48 may be whichever ofthe straight chain , branched chain , 
cyclic. As embodiment of alkyl group portion of said acyl 
group, carbon number 1 to 9 various basis which you listas 
embodiment of above-mentioned alkyl group can be listed in 
sameway. When carbon niurber of said acyl group exceeds 10, 
there are times whenthe conpatibility of refrigerant decreases, 
causes phase separation carbon nuirber of desirable acyl group 
is 2 to 6. 

[0072] R46 and R48 may be, in each case when it is a alkyl gro 
up or aacyl group, as for R46 and R.48 being nutually same, 
differing. Furthermore when h is 2 or more, R48 of plural in 
the 1 molecule may be being same, differing. When it is a 
carbon number 1 to 10 aliphatic hydrocarbon group where R46 
lias binding site 2 to 6, this aliphatic hydrocarbon group may 
besomethi ng of cycl ic even with those of chai n for exarrple 
ethylene group , propylene group , butylene group , pentylene 
group , hexylene group , heptylene group , octylene group , 
nonylene group , decylene group , cyclopentyl ene group , 
cyclohexylene group etc can be listed as aliphatic hydrocarbon 
group which possesses binding site 2. In addition, forexanple 
trimethylolpropane , glycerin , pentaerythritol , sorbitol ; 1,2,3 - 
trihydroxy cyclohexane ; residue which excludes hydroxy 
groupfrom 1 ,3,5 - trihydroxy cyclohexane or other polyhydric 
alcohol can be listed as aliphatic hydrocarbon group which 
possesses binding site 3 to 6. 

[0073] When carbon number of this aliphatic hydrocarbon grou 
p exceeds 10, compatibility of refrigerantdecreases, there are 
times when phase separation occurs. Desirable carbon number 
is 2 to 6. R47 in aforementioned General Forrrula (XXI) is 
carbon number 2 to 4 alkylene group, oxyethylene group , 
oxypropylene group , oxy butylene group can belisted as 
oxyalkylene group of repeat unit, oxyalkylene group in 1 
molecule may be same and, oxyalkylene group of 2 or more 
maybe included, but those where those which at least include 
oxypropylene unit inthe I molecule are desirable, include 
oxypropylene unit of 50 mole% or greater in theespecially 
oxyalkylene unit are ideal. Furthermore , when oxyalkylene 
group of 2 or more is included, withthe random copolymer and 
it is good with block copolymer. 
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[0074] H in aforementioned General Formula (XXI) with intege 
r of 1 to 6, isdecided according to quantity of binding site of 
R46. When for exanple R46 is alkyl group and acyl group, 
when h is the 1 , R.46 it possesses binding site 2,3,4, 5 and 6 is 
aliphatic hydrocarbon group which, Irrespectively becomes 2,3, 
4, 5 and 6. In addition, when g is a quantity where mean value 
of g X hbecoires 6 to 80, mean value of g X h deviates 
aforeircntionedrange, as for objective of this invention there 
are times when it cannotreach to flilly. 



[0 0 7 5] fltjfS-^S (XXI)T*S2ft3* 0| ;7JU*U 



[0 0 7 6] -jfta (xxi)t?s* tis*°ur^+u>y 

? i j 3 - J U v 7 -fe t - h ft £ # . «arttatftt*^jS"C 
»®"e*So S5fB0)* D| J xxf^i: LTI*. 
3 (XXil) 

[0 0 7 7] 



[0075] If polyalkylene glycol which is displayed with aforement 
ioned General Fonrula (XXI) issomething which includes 
polyalkylene glycol which possesses hydroxy group in the end 
and content of said hydroxy group, is kind of ratio which 
beconxsthe 50 mole % or less vis-a-vis total end groups, 
containing, you can use forideal. When content of this 
hydroxy group exceeds 50 mole%, moisture absorption 
increaseSjthcre are tim:s when viscosity index decreases. 

[0076] polyoxypropylene glycol dimethyl ether , polyoxyethy 
lene polyoxypropylene glycol monomethyl ether , 
polyoxyethylene polyoxypropylene glycol dimethyl ether , 
polyoxyethylene polyoxypropylene glycol mono butyl ether , 
and polyoxypropylene glycol mono butyl ether and 
furthermore polyoxypropylene glycol diacetate etc, are ideal 
inthe point of economy and effect as polyalkylene glycol 
which is displayed withthe General Foimda (XXI). As 
aforementioned polyester, for exanple General Formula 
(XXII) 

[0077] 



[it 1 7 ] [Chemical Formula 17] 

^0-C-R* ft -C-0-R 50 -^ — • ■ • CXXII) 

II II 

o o 



[007 8] R«l*at*»1 -1 O0)Til/*U 

>&, R 5C I*K*^2- 1 o<Dr;u+b>SXfiK*» 
4-2 OOt^T)l^iy>S^fjti- a ) T*S£tl&$ 
J^ftS^U ^^3 0 0-2, OOOtt)?) 



[0078] It possesses constituting unit which is displayed with (In 
Formula, as for R49 as for carbon number 1 to 10 alkylene 
group ,R50 carbon number 2 to 10 alkylene group or carbon 
number 4 to 20 oxa alkylene groupis shown ), it can list 
thealiphatic polyester derivative where at same time molecular 
weigjitis300to2,000. 



[007 9] (XXII) *<DR49|*&3t»1~ 

x^u>*. ^Pt°u>*. x^^y^u>*, i, 1 

-V*^UX*b>ft. 1. 2-v/^JUX^U>S, 
n-?^UX^U>£, ^V^XfU>* ( 1-x 
?)\,-2-* =f- JUX^U>^, 1 -X^JU- 1 



[0079] R49 in this General Formula (XXII) shows carbon numbe 
r 1 to 10 alkylene group, but methylene group , ethylene group , 
propylene group , ethyl methylene group ,1,1-di methyl 
ethylene group ,1,2-di methyl ethylene group , n-butyl ethylene 
group , isobutyl ethylene group ,1 - ethyl - 2 - methyl 
ethylene group, 1 -ethyl -1 - methyl ethylene group , 
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U>*;3, 6-5?***-1. 8-*$*U>*;3 
6, 11-^fvb>l;3 

3 6-S/:Mr*-1. 4, 7-h'J/^;U-1. 8- 
*^U>*;3, 6, 9-h»J+*»-1. 4. 7, 
10-f h7>f^- 1 , 1 1 -^>fvU>S ; 3 - 
^-^-1, 4- vX^JU- 1 , 5-^>^U>^;3 
6-v;*-*tr-1. 4. 7-MJX*M/-1, 8- + 
^b>«;3, 6, 9- h 1 , 4, 7, 1 

0 -■? K5x^;u- 1 , 1 1-^>fvb>S; 3 -* 
^r-y--1, 1. 4, 4-f h7>f^-1. 5-^> : f 
U>«;3, 6-^**»-1, 1. 4, 4, 7, 7- 
/N*-tM^;U~ 1 . 8-^-^^U>S;3, 6. 9-h 
■Jit"**- 1. 1. 4, 4, 7, 7, 10, 

£>^JU-1, ll-^>f>^S;3-m-l 

2, 4, 5-f h7^f^-1. 5-^>^L^>S; 
3. 6 1, 2, 4, 5, 7. 8-^*+M 
^;U-1, 8-*^U>g;3, 6, 
-1, 2. 4, 5. 7, 8, 10. 1 1 -*<7 £ > ^JU 
-1, 11--)>fvb>i;3-t^-1->f^ 
-1, =>-*y=? L->g ; 3 1 -X^U- 1 

5-^>^b>S ; 3-;J-**- 1, 2-v/^U- 
1, 5-^>^L/>H ; 3 1 JU-4- 
X^U-1, 5-^>^U>S ; 4-***- 2. 2, 
6. 6-f h7>f^-1, 7-^^^U>S;4, 8 
-v**-*-2, 2. 6, 6, 10, 

ho ftfc\ R 49 , R 5C li«/$*iiS(C|^i:T^^cCo-C 

INT t cfcl^o 

[0080] *bf^. ±e-«* (xxii) -ca**i*BB 

Jfi&7t?'jxXTJUlS#<*l*. (GPCIZJ:^;!^ 

ffi) ^300-2, o o 0T*fe4ct^M*Li^ 
T-#*stf3oo*3Scotia>"ei3\ »ittg36^*-r?. 

£fc2, 000£«*St<DTM*9'J/£Xtti:&y* l v 
XTiUZWCtt, BB^«WO9 1/07 47 9 

-MS (XXIII) 



[008 1] 



trimethylcnc group , tetramethylene group , heptamethylene 
group etc caii be listed concretely, but, it is a alkylene group of 
preferably carbon nuirber 6 or fewer. In addition, R50 shows 
carbon number 2 to 10 alkylene group or carbon nunber 4 to 
20 oxa alkylene group, alkylene group embodiment of R49 
(However, methylene group you exclude) with to be similar 
concretely, bethe preferably carbon number 2 to 6 alkylene 
group, oxa alkylene group concrete, 3 - oxa - 1 ,5 - pentylene 
group ; 3,6-di oxa - 1,8 - octylene group ; 3,6,9 - tri oxa - 1, 
1 1 - undecylene basis; 3 - oxa - 1,4-di methyl - 1,5 - 
pentylene group ; 3,6-di oxa - 1,4,7 - trimethyl - 1,8 - 
octylene group ; 3,6,9 - tri oxa - 1,4,7,10 - tetramethyl - 1, 
1 1 - undecylene basis; 3 - oxa - 1,4-di ethyl - 1,5 - 
pentylene group ; 3,6-di oxa - 1 ,4,7 - triethyl -1,8- 
octylene group ; 3,6,9 - tri oxa - 1 ,4,7,10 - tetraethyl -1,11- 
undecylene basis; 3 - oxa - 1 , 1 ,4,4 - tetramethyl - 1,5 - 
pentylene group ; 3,6-di oxa- 1,1,4,4,7,7 -hexamethyl - 1, 
8 - octylene group ; 3,6,9 - tri oxa -1,1 ,4,4,7,7, 10, 1 0 - octa 
methyl - 1,1 1 - undecylene basis; 3 - oxa - 1,2,4,5 - 
tetramethyl - 1,5 - pentylene group ; 3,6-di oxa- 1,2,4,5,7, 
8 - hexamethyl - 1,8 - octylene group ; 3,6,9 - tri oxa - 1 ,2, 
4,5,7,8,10,1 1 - octa methyl - 1,1 1 - undecylene basis; 3 - oxa 
- 1 - methyl- 1,5 - pentylene group ; 3 - oxa - 1 - ethyl 
- 1,5 - pentylene group ; 3 - oxa - 1,2-di methyl - 1,5 - 
pentylene group ;the 3 - oxa - 1 - methyl - 4 - ethyl - 1,5 - 
pentylene group ; 4 - oxa - 2,2,6,6 - tetramethyl - 1 ,7 - 
heptylene group ;4,8-di oxa - 2,2,6,6, 10,10 - hexamethyl - 
1,11- undecylene basis etc can be listed. Furthermore , R49, 
R50 nny be being same every constituting unit, differing. 



[0080] Furthermore, as for aliphatic polyester derivative which 
is displayed with theabove-mentioned General Formula (XXII), 
it is desirable for molecular weight (It depends on GPC 
measured value ) to be the300 to 2,000. Here molecular weight 
with those under 300, kinematic viscosity be too small,with 
those where in addition exceeds 2,000 it becomes wax,none it is 
desirable as refrigeration oil. Concerning this kind of polyester, 
those which are stated in detail in the International Patent 
Publication disclosure WO 91/07479 disclosure can be used in 
each case. As aforementioned carbonate derivative, for 
example General Formula (XXIII) 

[0081] 
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R F, OCO [ (R 52 0) , CO] j 



[Qiemical Fomula 18] 
R s ' • • • (XXI IU 



[0 0 8 2] (3t*, RV&XfRM\Z. 
3 OJaAT<oaSfc***XI*K*a2-3 OODX— r^Ufi 

tI5ot^tt«fc<, R 52 l*ffiS&2~2 4<DT)l* 
U>S, i I* 1 ~ 1 0 0<Dggfc, ili1-1O0iaS 

[0 0 8 3] ±E-«ka (XXIII)Kfc^T, RMRXfR 
KJRB3 OiaTOKft7K**fl)*»ffli: LT(*, >xM/ 

K<b7K*£, v*p^*vJU*. 1 -v<7P<N*-tzxjU 
x^;uS, 1 - > ^;u- 1 -^x -jux^;uS, x^'j 



[0084] *fc % KtS2-30(Dl-f^S^ 
t"*flHb***fcLTte, ftitf-ttS (XXIV) 



- (R54-0) k ... (XXIV) 

A,^-/ n-^f jn-f^S. h'Jif l/> 



[0082] Polycarbonate which is displayed with (In Fonrula, R5l 
and R53 show hydrocarbon group which possessesthe 
hydrocarbon group or carbon number 2 to 30 ether bond of 
respective carbon number 3 0 or below, as for those as forthe 
identical or different and R52 as for carbon number 2 to 24 
alkylene group and i integer ofthe 1 to 100, as for j show 
integer of 1 to 10 mutually. ) can be listed. 

[0083] In above-mentioned General Fornxila (XXIII), as for R5 
l and R53, being ahydrocarbon group which possesses 
hydrocarbon group or carbon niurbcr 2 (o 30 ether bond of 
respective carbon number 3 0 or below,as embodiment of 
hydrocarbon group of carbon number 3 0 or below, methyl 
group , ethyl group ,n - propyl group , isopropyl group , 
vaiious butyl group , various pentyl group , various hexyl group , 
various heptyl group , various octyl group ; various nonyl 
group ; various decyl group ; variousundccyl group ; various 
dodecyl group , various tridecyl group , various tetradecyl 
group , variouspentadecyl group , various hexadecyl group , 
various lieptadecyl group , various octadecyl group , various 
nonadecyl group , variouseicosyl group or other aliphatic 
hydrocarbon group , cyclohexyl group ,1 - cyclohexenyl group , 
methyl cyclohexyl group , dimethyl cyclohexyl group , deca 
hydro naphthyl group , tricyclodecanyl group or other aJicyclic 
hydrocarbon group , phenyl group , various tolyl group , 
various xylyl group , mesityl group , various naphthyl group or 
other aromatic hydrocarbon group and benzyl group , 
methylbenzyl group , phenylethyl group , 1 - methyl - 1 - 
phenylethyi group , styryl group , ciimarnyl group or other 
araliphatic hydrocarbon group etc can be listed. 

[0084] In addition, as hydrocarbon group which possesses carbo 
n number 2 to 30 ether bond, for example General Formula 
(XXIV) 

-(R54-0)k-R55 ***(XXIV) 

(In Formula, as for R54 alkylene group (ethylene group , propy 
lene group , trimethylene group) of carbon number 2 or 3, as 
for theR55 aliphatic ofcarbonmirii)er28orfewer, alicyclic 
or aromatic hydrocarbon group (Those which are similar to 
basis which is listed wimeirf)odmTent ofthe R51 andR53. ) , 
as for thek integer of 1 to20isshowa ) With glycol ether 
basis which is displayed, ethylene glycol rnonomethyl ether basis, 
ethyleneglycol mono butyl ether group , diethylene glycol 
mono n-butyl ether group , tri ethylene glycol monoethyl ether 
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basis, propylene glycol monomethyl ether basis, propylene 
glycol mono butyl ether group , di propylene glycol monoethyl 
ether basis and tripropylene glycol mono n-butyl ether group 
etc can be listed concretely. Concerning R51 and R53, among 
these, n-butyl group ; isobutyl group ;the isoaniyl group ; 
cyclohexyl group ; iso heptyl group ; 3 - methyl hexyl group ; 
1,3-di methyl butyl group ; hexyl group ; the octyl group ; 2 - 
ethylhexyl group or other alkyl group , ethylene glycol 
nxronxthyl ether basis, ethyl eneglycol mono butyl ether 
group , diethylene glycol monoivethyl ether basis, triethylene 
glycol monomethyl ether basis, propylene glycol monomethyl 
ether basis, propylene glycol mono butyl ether group , 
dipropylene glycol monoethyl ether basis and tripropylene 
glycol mono n-butyl etlier group or other alkylene glycol 
monoalkyl ether group etc are desirable. 



[0085] In addition, R52 is carbon niurber 2 to 24 alkylene grou 
p in above-mentioned General Fornula (XXI11), theethylene 
group , propylene group , butylene group , anylene group , 
methyl amylene group , ethyl amylene group , hexylene group , 
methyl hexylene group , ethyl liexylene group , octamethylene 
group , nonamethylene group , decamethylene group , 
dodecamethylene group , tetradecamethylene group etc can be 
listed as embodiment. WhenR520isaplural, R52of plural 
may be being thcsame, differing. 
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-«a cxxv) 

R56~ 0 - (R580) p -CO- (OR59) q -O 
-R57 ... (XXV) 
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[0086] As for polycarbonate which is displayed with this Genera 
1 Formula (XXIII), molecular weight (weight average molecular 
weight) thingssuch as 300 to 3,000 and preferably 400 to 1 , 
500 is ideal, molecular weight with those under 300, kinematic 
viscosity being too small, isinadequate as lubricating oil, with 
those which exceed 3,000 converselyjt becomes wax and use as 
lubricating oil becomes difficult and is notdesirable. 

[0087] It can produce this polycarbonate, with various method , 
but usually it is produced carbonate diester or phosgene or 
other carbonate ester formability derivative and aliphatic 
dihydric alcohol as thestarting material, polycarbonate is 
produced making use of these, if you should have followedthe 
production method of conventional polycarbonate, generally 
according to transesterification method and thephosgene 
method. 

[0088] Above-mentioned polycarbonate in each case can use th 
ose which are statedin detail in Japan Unexamined Patent 
Publication Hei 3 -217495 disclosure. Furthermore, as 
carbonate derivative, General Formula (XXV) 

R56-O-(R58O)p-00-(OR59)q-O-R57 * * * (XXV) 
Glycol ether carbonate which is displayed with (In Formula, R5 
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6 and R57 show respective carbon ninrber 1 to 20 aliphatic , 
alicyclic , aromatic or thearaliphatic hydrocarbon group, as for 
those as for identical or different , R58 and R59, showthe 
respective ethylene group or isopropylene group mutually, as 
for those as for theidentical or different and p and q, show 
quantity of respective 1 to 100 nutually. ) can be used. 

[0089] In above-mentioned General Fornxila (XXV), as embodi 
irent of aliphatic hydrocarbon group in R56 and R57, methyl 
group , ethyl group ,n - propyl group , isopropyl group , 
various butyl group , various pentyl group , various hexyl 
group , various heptyl group , various octyl group ; various 
nonyl group ; various decyl group ; variousundecyl group ; 
various dodecyl group , various tridecyl group , various 
tetradecyl group , variouspcntadecyl group , various hexadecyl 
group, various heptadecyl group , various octadecyl group , 
various nonadecyi group . variouseicosyl group etc can be • 
listed. As embodiment of alicyclic hydrocarbon group, 
cyclohcxyl group ,1 - cyclohexenyl group , methyl cyclohexyl 
group , din-ethyl cyclohexyl group , deca hydro naphthyl group , 
tricyclodecanyl group etc can be listed. As enixxliment of 
aromatic hydrocarbon, phenyl group , various tolyl group , 
various xylyl group , mesityl group , various naphthyl group 
etc can be listed. As enixxliment of araliphatic hydrocarbon 
group, benzyl group , methylbenzyl group , phenylethyl group , 
styryl group , cinnairyl group etc can be listed. 

[0090] It can produce glycol ether carbonate which is displayed 
with above-mentionedGeneral Formula (XXV), by ester 
exchange doing for example polyalkylene glycol monoalkyl 
ether, relatively under excess existingof carbonate ester of 
alcohol of low boiling point Concerning above-mentioned 
glycol ether carbonate, those which are stated in detailin Japan 
Unexamined Patent Publication Hei 3 - 149295 disclosure can 
be used in each case. Furthermore, as carbonate derivative, 
General Formula (XXVI) 

[0091] 
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[Chemical Formula 19] 
• • • (XXVI) 
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[0092] It can also use carbonate ester which is displayed with (I 
n Formula, R60 and R6l show respective carton number 1 to 
lSalkyl group ortr^cok)lresia^ofcartonnurri)er2to 12 
monovalent, as for those as for identical or different and R62 
showthe carbon number 2 to 12 alkylene group mutually, r 
shows integer ofO to 30. ). 
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[0093] hiabove-irentioned General Fornula (XXVI), R60 and 
R6l,respectivecarboniuuiix:r I to 15, shovvmonohydric 
alcohol residue of alkyl group or carbon number 2 to 12 and 
preferably 2 to 9 of the preferably carbon nunt>er 2 to 9, R62 
shows alkylene group of carbon nurnber 2 to 12 and preferably 

2 to 9, rshows integer of 0 to 30 and preferably 1 to 30. When 
carbonate ester which does not fill up above-mentioned 
condition isused, because conpatibility or other various 
perfonrance of refrigerant are inferior, it isnot desirable. 
Concretely, mslhyl group , ethyl group ,n - propyl group , n- 
butyl group ,n - pentyl gi*oup , n-hexyl group ,n - heptyl group , 
n-octyl group ,n - nonyl group ,n - decyl group ,n - undecyl 
group ,n - dodecyl group ,n - tridecyl group ,n - tetradecyl group , 
n - pentadecyl group , isopropyl group , isobutyl group , t-butyl 
group , isopentyl group , isohexyl group , iso heptyl group , 
isooctyl group , isononyl group , isodecyl group , iso undccyl 
group , isododecyl group , isotridecyl group , iso tetra K sill 
basis and iso pentadecyl group etc can be listed asthc carbon 
number 1 to 15 alkyl group in R60 and R61. 

[0094] In addition, concretely, ethyleneglycol ; 1,3 -propaned 
iol ; propylene glycol ; 1,4 - butanediol ;the 1,2 - butanediol ; 8 - 
methyl - 1,3 - propanediol ; 1,5 - pentanediol ; neopentylene 
glycol ; 1,6 - hexanediol ; the2 - ethyl - 2 - methyl - 1,3 - 
propanediol ; 1,7- heptanediol ; 2 - methyl - 2 - propyl - 1 , 

3 - propanediol ; the2,2-di ethyl - 1 ,3 - propanediol ; 1 ,8 - 
octanediol ; 1,9-nonanediol ; 1,10-decanediol ; 1,11 - 
undecane diol ; 1 , 1 2 - dodecanediol or other residuecan be listed 
as carbon nun±>er 2 to 12 bivalent alcohol residue. 



[0095] Furthermore, concretely, ethylene group ; trimethylen 
e group; propylene group ; tetramethylene group ;the 
butylene group ; 2 - methyl trimethylene group ; 
heptamethylene group ; 2,2-di methyl trimethylene group ; 
hexamethylene group ; 2 - ethyl -2 - methyl trimethylene 
group ; heptamethylene group ; 2 - methyl - 2 - propyl 
trimethylene group ; 2,2-di ethyl trimethylene group ; 
octamethylene group ; nonamethylene group ;the 
decamethylene group ; undecamethylene group ; those which 
possess dodecamethylene group or other straight chain 
structure and branched structure canbe listed as carbon number 2 
to 12 alkylene group which is displayed with R62. 

[0096] Molecular weight of above-mentioned carbonate ester is 
not something whichespecially is limited From sealing 
property of compressor from or other point which improves, 
the number-average molecular weight those of 200 to 3,000 is 
used by ideal, number-average molecular weight those of 
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the300 to 2,000 compared to is used for ideal. Concerning 
above-mentioned carbonate ester, those which are stated in 
detailin Japan Unexamined Patent Publication Hei 4 - 63893 
disclosure can be used in each case. As aforementioned 
polyether ketone, for exanple General Foimila (XXV11) 

[0097] 

[Chemical Formula 20] 



^AQ (R 6; 
NOR") 



03-7— fCH> CHO^CH 

0-C-fCH, 0>-r-R IB ) * 
• • • (XXVI 1) 
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[0098] Conpoiuid which is displayed with (Inside of Formula, 
As for T alcohol residue of l to S-valent, As for R63 carbon 
number 2 to 4 alkylene group , As for R64 methyl group or 
ethyl group , As for R65 and R67, respective hydrogen atom , 
aliphatic of the carbon number 2 0 or below, with aromatic or 
aralipliatic hydrocarbon group, as for those as for identical or 
different andthe R66 aliphatic of carbon number 2 0 or below, 
aromatic or aralipliatic hydrocarbon group is shownnxirually, as 
for s and u quantity of 0 to 30, as forthe w quantity of 1 to 8, 
as for x quantity oft) to 7, at same time as for w + x 1 to 8 is 
filled up, thev shows 0 or 1 . ) can be listed. 
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[0099] In above-mentioned General Foimila (XXV11), T is alco 
hoi residue of 1 to 8-valent, asthe monohydric alcohol as 
alcohol which designates T as residue, theeicosyl alcohol or 
other aliphatic monohydric alcohol of nonadecyl alcohol , 
linear chain or branch of octadecyl alcohol , linear chain or 
branch of heptadecyl alcohol , linear chain or branch of 
hexadecyl alcohol , linear chain or branch of pentadecyl alcohol , 
linear chain or branchof tetradecyl alcohol , linear chain or 
branch of tridecyl alcohol , linear chain or branch of dodecyl 
alcohol , linear chain or branch of undecyl alcohol , linear chain 
or branch of decyl alcohol , linear chain or branch ofthe nonyl 
alcohol , linear chain or branch of octyl alcohol , linear chain or 
branch of heptyl alcohol , linear chain or branch of hexyl 
alcohol , linear chain or branch of pentyl alcohol , linear chain 
or branch of thebutyl alcohol , linear chain or branch of propyl 
alcohol , straight chain or branch of for example methyl 
alcohol , ethyl alcohol , linear chain or branch; phenol , methyl 
phenol , nonyl phenol , octylphenol , naphthol or other 
aromatic alcohol ; benzyl alcohol , phenylethyl alcohol or 
other araliphatic alcohol ; with and these partially etherified 
product etc, as the dihydric alcohol, aliphatic alcohol , catechol , 
resorcinol , bisphenol A , bis phenyl diol or other aromatic 
alcohol of for example ethyleneglycol , propylene glycol , 
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butylene glycol , neopentylene glycol , tetrarrethylene glycol 
or other linear cliain or branch, with and these partially 
etherified product etc, asthe trivaleiit alcohol, forexairple 
glycerine ; trimethylol propane ; trimethylol ethane ; 
trimethylol butane ; with aliphatic alcohol , pyrogallol , methyl 
pyrogallol ,5 - s - butyl pyrogallol or other aromatic alcohol and 
these partially etherified product etc of 1,3,5 - pentane triol or 
other linear chain or branch, as alcohol of tetravalent to 8- 
valent, for exanple pentaerythritol , diglycerin , sorbitan , tri 
glycerine , sorbitol , dipentaerythritol , tetra glycerine , penta 
glycerine , hexa glycerine , tri pentaerythritol or other aliphatic 
alcohol and these partially etherified product etc can be listed. 



[0 ! 00] In addition, carbon murbcr 2 to 4 alkylene group which 
is shown with R63 in ihcabove-ircntioned General Formula 
(XXVI 1), mry be whichever of straight chain and branched, 
asthe en±>odirrent, ethylene group ; propylene group ; ethyl 
ethylene group ; 1,1 -di methyl ethylene group ; 1,2-di methyl 
ethylene group etccanlist. Jn addition, for exanple methyl 
group ; ethyl group ; propyl group ; butyl group ; pentyl 
group ;the heptyl group ; octyl group ; nonyl group ; decyl 
group ; undecyl group ; lauryl group ; the myristyl group ; 
palmityl group ; stearyl group or other straiglit chain alkyl 
group and isopropyl group ; isobutyl group ; isoamyl group ; 
the2 - ethylhexyl group ; isostearyl group ; 2 - heptyl undecyl 
group or other branched chain alkyl group and phenyl group ; 
methyl phenyl group or other aryl group and benzyl group or 
other aryl alkyl group etccan be listed aliphatic of carbon 
number 2 0 or below which is shown with R65 to R67, asthe 
aromatic or araliphatic hydrocarbon group. 

[0101] In General Formula (XXVII), when s and u quantity of 0 
to 30 isshown, s,u exceeds 30, contribution of ether group in 
theintramolecular increases, is not desirable in aspect of 
compatibility , electrically insulating property , moisture 
absorption of the coolant. In addition, as for w quantity of 1 to 
8, as for xbeing quantity of 0 to 7, as for w + x it satisfies 
therelationship of 1 to 8, these numbers show mean value, are 
notlinitedto integer. visOorl. In addition, sX was for R63 
respective identical or different , theu X w as for R64 being 
same respectively, differing, it ispossible to be. When w is 2 or 
more, w as for s,u,v,R65 and R66when respective identical or 
different , furthermore x is 2 or more, thex R67 may be being 
same respectively, differing. 

[0102] known method can be adopted as method which produc 
es polyether ketone whichis displayed with above-mentioned 
General Formula (XXVII). alkyl oxy alcohol of for exanple 
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secondary with hypochlorite and acetic acid method (Japan 
Unexamined Patent Publication Hei 3 - 1 67 1 49 disclosure) 
whichthc oxidation is done can be used nuking use of method 
(Japan Unexamined Patent Publication Hei 4- 126716 
disclosure) or zirconium hydroxide andthe ketone which 
oxidation are done. 

[0103] As aforementioned fluorination oil, for exanple fluorid 
e silicone oil , peril uoropol ye ther , alkane and thereaction 
chemical material etc of perfluoroalkyl vinyl ether can be listed. 
As exanple of reaction chemical material of alkane and 
theperfluoroalkyl vinyl ether, General Formula (XXVIII) 

CnH2nf2 ***(XXVIII) 

In alkane which is displayed with (In Formula, n shows integer 
of 6 to 20. ), General Formula (XXIX) 

C F2 =CFOCm F2mM * * * (XXI X) 

Reacting, it is acquired perfluoroalkyl vinyl ether which is displa 
yed with (In Formula, m shows integer of 1 to 4. ) theGeneral 
Formula (XXX) 

Cn H(2n+ 2- y)(C F2 - CFHOCm F2mf i)y * * * (XXX) 

Conpound which is displayed with (In Formula, y shows integer 
of 1 to 4, n and mis thcsame as description above. ) can be 
listed 

[0104] perfluoro methyl vinyl ether , perfluoro ethyl vinyl eth 
er , perfluoro n - propyl vinyl ether , perfluoro n-butyl vinyl 
ether n-octane ; n - decane ; n - dodecane ; cyclooctane; 
cyclododecane ; listthe 2,2,4 - trimethyl pentane etc can, on 
one hand, with General Formula (XXIX) is displayed as 
theernbodirnent of perfluoroalkyl vinyl ether, etc can be listed 
alkane which is displayedwith above-mentioned General 
Formula (XXVIII) may be whichever of straight chain , the 
branched chain and cyclic, as enixxiiment. refrigerator oil 
composition of this invention has lubrication performance 
which is superior, can decreasethe wear of lubricated part 
amount which uses especially aluminum In addition, regarding 
to this invention, because you use those where the oxidative 
stability is high as additive, it is something where also oxidative 
stability ofthe refrigerator oil composition is high. 

[0105] 

[Working Example(s)] Next, this invention furthermore is expl 
ained in detail with Working Exanple , butthe this invention is 
not something which is limited by these examples. 
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( Working Example 1,2, Reference Example 1,2 andConpara 
tive Exanple 1) as base oil, poly vinyl ethyl ether (a) * poly 
isobutyl ether (b) random copolymer (the a unit lb unit =9/1, 
kinematic viscosity 68 mm2/s (40 °Q, number-average 
molecular vveiglit 720 and thePVE you abbreviate. ) You used 
ester (POE you abbreviate. )of and pentaerythritol and 2 - 
ethyl hexanoic acid , isononanoic acid,using glyceryl ether (iso 
octadecyl glyceryl ether) or TCP of 1 vvt% with conposition 
total amount reference as additive,you rmnufactured 
refrigerator oil conposilioa Concerning conposition, nuking 
use of coolant sealed type block on ring tester, abrasion 
resistance vvas appraisedin belovv-mmtioned manner. Result is 
shown in Table 1. 

(test condition) 

Material : Combination of aluminum ( A-4032)/ aIuninum(A- 
4032) 

Oil tenperature : 50 °C 

Load :50N 

Slip rate: 0.6 nVsec 

Experiment time : 20 nin 

Atmosphere : R134a enclosure and 0.5 MPa 

[0106] 

[Table 1] 
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[0107] [Working Example 3, Reference Example 3 andComp 
arative Example 2] As base oil, poly vinyl ethyl ether (a) * 
poly isobutyl ether (b) random copolymer (the a unit lb unit = 
9/1, kinematic viscosity 68 mrre/s (40 °Q, number-average 
molecular weight 720 and PVE you abbreviate. ) You used, 
using glyceryl ether (iso octadecyl glyceryl ether) or TCP of 1 
wt% with composition total amount referenceas additive, you 
nanufactured refrigerator oil composition. Concerning 
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composition, nuking use of coolant sealed type block on ring 
tester, abrasion resistance was appraisedin below-mentioned 
nxinner. Result is shown in Table 2. 

(test condition) 

Material : Combination of alurrinum(A-4032)/ cast iron ( bloc 
k; aluminum ring; cast iron) 

Oil tcnperaturc : 50 °C 

Load : iOON 

Slip rate : 0.6 nVsec 

Experiment time : 20 nin 

Atmosphere : R134a enclosure and 0.5 MPa 

[0108] 

[Table 2] 
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[0109] [Working Example 3, Reference Example 4 and Comp 
arative Example 3] As base oil, poly vinyl ethyl ether (a) * 
poly isobutyl ether (b) random copolymer (the a unit fb unit = 
9/1 , kinematic viscosity 68 mm2/s (40 °Q, number-average 
molecular weight 720 and PVE you abbreviate. ) You used, 
using glyceryl ether (iso octadecyl glyceryl ether) or TCP of 1 
wt%with composition total amount referenceas additive, you 
manufactured refrigerator oil compositioa Concerning 
composition, making use of coolant sealed type block on ring 
tester, abrasion resistance was appraisedin below-mentioned 
manner. Result is shown in Table 3. 

(test condition) 

Material : Combination of cast iron /high speed steel (block; 
high speed steel ring; cast iron) 

Oil temperature : 100 °C 

Load :1200N 
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[Table 3] 
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[0111] 

[Effects of the Invention] According to this invention, as cool 
ant, things such as hydrofluorocarbon type , hydrocarbon type , 
ether , carbon dioxide type orammonia type. When those of 
hydrofluorocarbon type which can become substitution of those 
of thechlorofluorocarbon type of coolant which becoircs 
problem with preferably environmental contamination are used, 
itpossesses lubrication performance which is superior, it can 
offer refrigerator oil composition whichcan decrease wear of 
lubricated part amount which uses especiallyaluminum 
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